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1ɏɚɪɶɤɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
 

Аɧɧɨɬаɰиɹ. Ɋɚɫɫɦɨɬɪɟɧɵ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ ɞɨɛɚɜɤɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɞɨɪɨɠɧɨɣ ɩɪɚɤɬɢɤɟ 
ɍɤɪɚɢɧɵ. ɇɚ ɨɫɧɨɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɥɟɧɨ ɜɥɢɹɧɢɟ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɷɧɟɪɝɨ-

ɫɛɟɪɟɝɚɸɳɢɯ ɞɨɛɚɜɨɤ ɧɚ ɫɬɚɧɞɚɪɬɧɵɟ, ɚɞɝɟɡɢɨɧɧɵɟ ɢ ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɟɮɬɹɧɵɯ ɞɨ-

ɪɨɠɧɵɯ ɜɹɡɤɢɯ ɛɢɬɭɦɨɜ.   
Клɸɱевые ɫлɨва: ɛɢɬɭɦ, ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɚɹ ɞɨɛɚɜɤɚ, ɩɟɧɟɬɪɚɰɢɹ, ɜɹɡɤɨɫɬɶ, ɚɞɝɟɡɢɹ, ɤɪɚɟɜɨɣ 

ɭɝɨɥ ɫɦɚɱɢɜɚɧɢɹ. 
 

ȼɜɟɞɟɧɢɟ 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ 

ɢ ɭɫɬɪɨɣɫɬɜɨ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ ɢɡ ɧɢɯ 

ɹɜɥɹɸɬɫɹ ɦɚɬɟɪɢɚɥɨ- ɢ ɷɧɟɪɝɨɡɚɬɪɚɬɧɵɦɢ 

ɩɪɨɰɟɫɫɚɦɢ. ɉɨ ɞɚɧɧɵɦ Ⱥ.ȼ. Ɋɭɞɟɧɫɤɨɝɨ [1], 

ɧɚ ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ 

ɪɚɫɯɨɞɭɟɬɫɹ  ɨɬ 40 % ɞɨ 50 % ɨɛɳɢɯ ɷɧɟɪɝɨ-

ɡɚɬɪɚɬ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɩɨ-

ɤɪɵɬɢɣ. ɉɪɢ ɷɬɨɦ ɩɪɟɨɛɥɚɞɚɸɳɟɟ ɤɨɥɢɱɟ-
ɫɬɜɨ ɡɚɬɪɚɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɪɢɯɨ-

ɞɢɬɫɹ ɧɚ ɧɚɝɪɟɜ ɤɚɦɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɛɢ-

ɬɭɦɧɵɯ ɜɹɠɭɳɢɯ ɞɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɟɦɩɟ-
ɪɚɬɭɪ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɜɵɫɨɤɢɟ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ ɩɪɢɜɨɞɹɬ ɤ ɢɧɬɟɧ-

ɫɢɜɧɨɦɭ ɜɵɞɟɥɟɧɢɸ ɜ ɚɬɦɨɫɮɟɪɭ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ (ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɋɈ, ɋɈ2 ɢ ɞɪ.). 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɟɫɭɪ-

ɫɨ- ɢ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟɦ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ, ɹɜɥɹɸɬɫɹ ɚɤɬɭ-

ɚɥɶɧɵɦɢ.  

 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

ɉɨɫɥɟɞɧɢɟ ɞɜɚ ɞɟɫɹɬɢɥɟɬɢɹ ɜ ɋɒȺ ɢ 

ɫɬɪɚɧɚɯ ȿɜɪɨɩɵ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɧɢɦɚɧɢɟ ɜ 

ɞɨɪɨɠɧɨɣ ɨɬɪɚɫɥɢ ɭɞɟɥɹɟɬɫɹ ɜɨɩɪɨɫɚɦ, ɫɜɹ-

ɡɚɧɧɵɦ ɫɨ ɫɧɢɠɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɟɦ-

ɩɟɪɚɬɭɪ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɭɩɥɨɬɧɟɧɢɹ ɚɫ-
ɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ, ɜ 

ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɨɝɪɚɧɢɱɟ-
ɧɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 

ɫɨɝɥɚɫɧɨ Ʉɢɨɬɫɤɨɦɭ ɩɪɨɬɨɤɨɥɭ, ɩɪɢɧɹɬɨɦɭ ɜ 

1997 ɝ. [2], ɢ ɨɛɳɟɟɜɪɨɩɟɣɫɤɨɣ ɩɪɨɝɪɚɦɦɟ 
«20-20-20», ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɧɚ: ɫɧɢɠɟɧɢɟ 
ɜɵɛɪɨɫɨɜ ɋɈ2 ɧɚ 20 % ɤ 2020 ɝ.; ɭɥɭɱɲɟɧɢɟ 
ɧɚ 20 % ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɭɜɟɥɢɱɟɧɢɟ 
ɧɚ 20 % ɩɪɢɦɟɧɟɧɢɹ ɷɧɟɪɝɢɢ ɢɡ ɜɨɡɨɛɧɨɜɥɹ-

ɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 1990 ɝ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɜ ɤɨɧɰɟ ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ 

«ɬɟɩɥɵɟ» ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɟ ɫɦɟɫɢ, ɬɟɯɧɨɥɨ-

ɝɢɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɬɨɪɵɯ ɨɫɧɨɜɵɜɚɥɚɫɶ ɧɚ 
ɩɪɢɦɟɧɟɧɢɢ ɫɩɟɰɢɚɥɶɧɵɯ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸ-

ɳɢɯ ɞɨɛɚɜɨɤ ɢɥɢ ɜɫɩɟɧɢɜɚɧɢɢ ɛɢɬɭɦɚ [3, 4]. 

ɉɟɪɜɵɟ ɩɨɤɪɵɬɢɹ ɢɡ «ɬɟɩɥɵɯ» ɚɫɮɚɥɶɬɨɛɟ-
ɬɨɧɧɵɯ ɫɦɟɫɟɣ ɜ ȿɜɪɨɩɟ ɛɵɥɢ ɭɫɬɪɨɟɧɵ: ɜ 

1996 ɝ. ɜ ɇɨɪɜɟɝɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɭɯ-

ɫɬɚɞɢɣɧɨɣ ɬɟɯɧɨɥɨɝɢɢ WAM-Foat, ɨɫɧɨɜɚɧ-

ɧɨɣ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɟ ɤɚɦɟɧɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ ɦɟɧɟɟ ɜɹɡɤɢɦ ɛɢɬɭɦɨɦ ɢ ɩɨɫɥɟ-
ɞɭɸɳɢɦ ɨɛɴɟɞɢɧɟɧɢɟɦ ɫɨ ɜɫɩɟɧɟɧɧɵɦ ɜɹɡ-
ɤɢɦ ɛɢɬɭɦɨɦ; ɜ 1997 ɝ. ɜ Ƚɚɦɛɭɪɝɟ ɫ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɟɦ ɞɨɛɚɜɤɢ Sasobit; ɜ 1999 ɝ. ɜ Ƚɟɪɦɚ-
ɧɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɨɛɚɜɤɢ Aspha-min [4]. 

ɋ 2004 ɝ. ɩɪɢɦɟɧɟɧɢɟ «ɬɟɩɥɵɯ» ɚɫɮɚɥɶɬɨɛɟ-
ɬɨɧɧɵɯ ɫɦɟɫɟɣ ɛɵɥɨ ɧɚɱɚɬɨ ɜ ɋɒȺ. ȼ ɍɤɪɚ-
ɢɧɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɟɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɞɨɛɚ-
ɜɨɤ ɩɪɨɜɨɞɹɬɫɹ ɫ 2007 ɞɨ 2009 ɝɝ. ɜ 

Ⱦɉ «Ƚɨɫɞɨɪɇɂɂ» ɢ ɏɇȺȾɍ [5, 6], ɚ ɚɫɮɚɥɶ-
ɬɨɛɟɬɨɧɨɜ ɧɚ ɢɯ ɨɫɧɨɜɟ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 2010– 

2011 ɝɝ.  
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ «ɬɟɩɥɵɟ» ɚɫɮɚɥɶɬɨɛɟ-

ɬɨɧɧɵɟ ɫɦɟɫɢ ɢɫɩɨɥɶɡɭɸɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ 

ɜɫɟɯ ɫɬɪɚɧɚɯ ɦɢɪɚ, ɚ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨ-

ɫɬɪɚɧɟɧɢɟ ɨɧɢ ɩɨɥɭɱɢɥɢ ɜ Ƚɟɪɦɚɧɢɢ, Ɏɪɚɧ-

ɰɢɢ, ɂɫɩɚɧɢɢ, ɚ ɬɚɤɠɟ ɜ ɋɒȺ, ɝɞɟ ɩɪɢɦɟɧɹ-

ɸɬɫɹ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɤɚɤ ɫɥɨɟɜ ɨɫɧɨɜɚɧɢɣ ɢ 

ɩɨɤɪɵɬɢɣ, ɬɚɤ ɢ ɫɥɨɟɜ ɢɡɧɨɫɚ [2, 4]. 

ɗɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ ɞɨɛɚɜɤɢ, ɩɪɢɦɟɧɹɟ-
ɦɵɟ ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ «ɬɟɩɥɵɯ» ɚɫɮɚɥɶɬɨ-

ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ, ɢɦɟɸɬ ɲɢɪɨɤɭɸ, ɩɨɫɬɨɹɧ-

ɧɨ ɩɨɩɨɥɧɹɟɦɭɸ ɧɨɦɟɧɤɥɚɬɭɪɭ ɢ ɪɚɡɞɟɥɹɸɬ-
ɫɹ ɧɚ ɞɜɚ ɜɢɞɚ: ɨɪɝɚɧɢɱɟɫɤɢɟ ɢ ɯɢɦɢɱɟɫɤɢɟ 
[7, 8]. Ʉ ɨɪɝɚɧɢɱɟɫɤɢɦ ɞɨɛɚɜɤɚɦ ɨɬɧɨɫɹɬɫɹ 

ɜɨɫɤɢ (Ɏɢɲɟɪɚ-Ɍɪɨɩɲɚ ɢ Ɇɨɧɬɚɧɚ) ɢ ɚɦɢɞɵ 

ɠɢɪɧɵɯ ɤɢɫɥɨɬ (Asphaltan, Sasobit, 

Licomont). ɉɨ ɞɚɧɧɵɦ ɪɚɡɪɚɛɨɬɱɢɤɨɜ, ɩɪɢɧ-

ɰɢɩ ɢɯ ɞɟɣɫɬɜɢɹ ɨɫɧɨɜɚɧ ɧɚ ɪɟɡɤɨɦ ɫɧɢɠɟ-
ɧɢɢ ɜɹɡɤɨɫɬɢ ɛɢɬɭɦɧɵɯ ɜɹɠɭɳɢɯ ɩɪɢ ɬɟɯɧɨ-

ɥɨɝɢɱɟɫɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɞɨɛɚɜɤɢ. ȼ ɨɛɥɚɫɬɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɨɪɝɚɧɢɱɟɫɤɢɟ 
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ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ ɞɨɛɚɜɤɢ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɫɩɨɫɨɛɫɬɜɭɸɬ ɭɩɪɨɱɧɟɧɢɸ ɜɹɠɭɳɟɝɨ (ɩɨɧɢ-

ɠɟɧɢɢ ɩɟɧɟɬɪɚɰɢɢ ɩɪɢ 25 ºɋ ɢ ɭɜɟɥɢɱɟɧɢɟ 
ɜɹɡɤɨɫɬɢ) ɢ ɪɚɫɲɢɪɟɧɢɸ ɢɧɬɟɪɜɚɥɚ ɩɥɚɫɬɢɱ-

ɧɨɫɬɢ ɡɚ ɫɱɟɬ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɪɚɡɦɹɝɱɟɧɢɹ.   

Ⱦɟɣɫɬɜɢɟ ɯɢɦɢɱɟɫɤɢɯ ɞɨɛɚɜɨɤ (Evotherm, 

Cecabase RT, Rediset, Iterlow T) ɧɚɩɪɚɜɥɟɧɨ 

ɧɚ ɭɥɭɱɲɟɧɢɟ ɫɦɚɱɢɜɚɧɢɹ ɜɹɠɭɳɢɦ ɩɨɜɟɪɯ-

ɧɨɫɬɢ ɤɚɦɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɛɨɥɟɟ ɧɢɡ-
ɤɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ ɭɦɟɧɶ-
ɲɟɧɢɢ ɬɪɟɧɢɹ ɦɟɠɞɭ ɱɚɫɬɢɰɚɦɢ ɤɚɦɟɧɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɭɩɥɨɬɧɟɧɢɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧ-

ɧɵɯ ɫɦɟɫɟɣ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ, ɯɢɦɢɱɟ-
ɫɤɢɟ ɞɨɛɚɜɤɢ ɹɜɥɹɸɬɫɹ ɤɨɦɩɥɟɤɫɧɵɦɢ – ɜ ɢɯ 

ɫɨɫɬɚɜ ɦɨɝɭɬ ɜɯɨɞɢɬɶ ɩɨɜɟɪɯɧɨɫɬɧɨ-

ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ, ɷɦɭɥɶɝɢɪɭɸɳɢɟ ɚɝɟɧɬɵ, 

ɩɨɥɢɦɟɪɵ ɢ ɞɪ. [7, 8], ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɢɯ 

ɩɪɢɦɟɧɟɧɢɟ ɧɚɰɟɥɟɧɨ ɧɚ ɭɥɭɱɲɟɧɢɟ ɚɞɝɟɡɢɢ 

ɜɹɠɭɳɢɯ ɫ ɤɚɦɟɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɢ ɩɨɜɵɲɟ-
ɧɢɢ ɜɨɞɨɭɫɬɨɣɱɢɜɨɫɬɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɨɜ. 

ȼ ɍɤɪɚɢɧɟ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨ-

ɥɭɱɢɥɢ ɨɪɝɚɧɢɱɟɫɤɢɟ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ 
ɞɨɛɚɜɤɢ Sasobit ɢ Licomont BS 100.  

Sasobit ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɩɟɪɜɵɯ ɷɧɟɪɝɨ-

ɫɛɟɪɟɝɚɸɳɢɯ ɞɨɛɚɜɨɤ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɢɫɩɨɥɶ-

ɡɨɜɚɧɵ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ «ɬɟɩɥɵɯ» ɚɫɮɚɥɶ-
ɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ [2, 4]. Ⱦɨɛɚɜɤɚ ɩɪɟɞɫɬɚɜ-

ɥɹɟɬ ɫɨɛɨɣ ɦɟɥɤɨɡɟɪɧɢɫɬɨɟ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɟ 
ɜɟɳɟɫɬɜɨ – ɢɫɤɭɫɫɬɜɟɧɧɵɣ ɜɵɫɨɤɨɦɨɥɟɤɭ-

ɥɹɪɧɵɣ ɩɚɪɚɮɢɧɨɜɵɣ ɜɨɫɤ (ɚɥɢɮɚɬɢɱɟɫɤɢɣ 

ɭɝɥɟɜɨɞɨɪɨɞ ɫ ɞɥɢɧɧɨɣ ɭɝɥɟɜɨɞɨɪɨɞɧɨɣ ɰɟ-
ɩɶɸ – ɋ40 … ɋ115), ɩɨɥɭɱɚɟɦɵɣ ɩɭɬɟɦ ɫɢɧɬɟɡɚ 
Ɏɢɲɟɪɚ-Ɍɪɨɩɲɚ. ɉɨ ɞɚɧɧɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɹ, 

ɤɨɦɩɚɧɢɢ Sasol Wax, ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ 

ɞɨɛɚɜɤɢ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 85 ºɋ ɞɨ 

115 ºɋ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɵɲɟ 120 ºɋ Sasobit 

ɩɨɥɧɨɫɬɶɸ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɛɢɬɭɦɟ, ɨɛɪɚɡɭɹ 

ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɤɪɢɫɬɚɥ-

ɥɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ [9]. ȼ ɟɜɪɨɩɟɣɫɤɢɯ ɫɬɪɚ-
ɧɚɯ ɩɪɢɧɹɬɚ ɞɨɡɢɪɨɜɤɚ ɜ ɛɢɬɭɦ 2,5 % ɨɬ ɜɟɫɚ 
ɜɹɠɭɳɟɝɨ, ɜ ɋɒȺ – 1,0 … 1,5 % [7, 9].  

ȼɥɢɹɧɢɟ Sasobit ɧɚ ɫɜɨɣɫɬɜɚ ɛɢɬɭɦɨɜ ɢ 

ɚɫɮɚɥɶɬɨɛɟɬɨɧɨɜ ɢɫɫɥɟɞɨɜɚɥɨɫɶ ɤɚɤ ɡɚɪɭ-

ɛɟɠɧɵɦɢ [4, 9–10], ɬɚɤ ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ 

ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ [6]. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɜɟ-
ɞɟɧɢɟ ɞɨɛɚɜɤɢ Sasobit ɜ ɛɢɬɭɦ ɩɪɢɜɨɞɢɬ ɤ 

ɫɧɢɠɟɧɢɸ ɩɟɧɟɬɪɚɰɢɢ, ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɭɜɟ-
ɥɢɱɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɦɹɝɱɟɧɢɹ, ɪɟɡɤɨɦɭ 

ɫɧɢɠɟɧɢɸ ɞɭɤɬɢɥɶɧɨɫɬɢ ɢ ɭɜɟɥɢɱɟɧɢɸ ɜɹɡ-
ɤɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. 

ɉɪɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (ɜɵɲɟ 
120 ºɋ) ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɜɹɡɤɨɫɬɢ ɜɹ-

ɠɭɳɟɝɨ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɞɨɛɚɜɤɢ [11]. ɋɨɝɥɚɫɧɨ [6, 12] 

Sasobit ɧɟɫɤɨɥɶɤɨ ɭɜɟɥɢɱɢɜɚɟɬ ɚɞɝɟɡɢɨɧɧɵɟ 

ɫɜɨɣɫɬɜɚ ɜɹɠɭɳɟɝɨ. Ⱥɫɮɚɥɶɬɨɛɟɬɨɧɵ ɧɚ ɜɹ-

ɠɭɳɟɦ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɦ Sasobit, ɨɛɥɚɞɚ-
ɸɬ ɥɭɱɲɟɣ ɭɩɥɨɬɧɹɟɦɨɫɬɶɸ ɩɪɢ ɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɩɨɜɵɲɟɧɧɨɣ ɭɫɬɨɣɱɢ-

ɜɨɫɬɶɸ ɤ ɤɨɥɟɟɨɛɪɚɡɨɜɚɧɢɸ. ɉɪɢ ɷɬɨɦ ɞɨ-

ɛɚɜɤɚ ɧɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɹ ɧɚ ɜɨɞɨɭɫɬɨɣɱɢ-

ɜɨɫɬɶ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ [13]. ɉɪɢɦɟɧɟɧɢɟ Sa-

sobit ɩɨɡɜɨɥɹɟɬ ɫɧɢɠɚɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɝɨ-

ɬɨɜɥɟɧɢɹ ɢ ɭɩɥɨɬɧɟɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 

ɫɦɟɫɟɣ ɧɚ 10 … 30 ºɋ [2, 7, 10]. ȼ ɬɨ ɠɟ ɜɪɟ-
ɦɹ, ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ [6], ɜɜɟɞɟɧɢɟ ɞɨɛɚɜɤɢ 

Sasobit ɜ ɤɨɥɢɱɟɫɬɜɟ 3 % ɜ ɨɤɢɫɥɟɧɧɵɟ ɛɢɬɭ-

ɦɵ ɪɚɡɧɵɯ ɦɚɪɨɤ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɬɟɯɧɨɥɨ-

ɝɢɱɟɫɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɚɫ-
ɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɨ 

ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɹɡɤɨɫɬɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ, 

ɜɫɟɝɨ ɥɢɲɶ ɧɚ 5 … 8 ºɋ.  

Ⱦɨɛɚɜɤɚ Licomont BS 100, ɩɪɟɞɫɬɚɜɥɹɸ-

ɳɚɹ ɫɨɛɨɣ ɚɦɢɞ ɠɢɪɧɨɣ ɤɢɫɥɨɬɵ, ɜɵɩɭɫɤɚɟɬ-
ɫɹ ɲɜɟɣɰɚɪɫɤɨɣ ɤɨɦɩɚɧɢɟɣ «Clariant». 

ɉɨ ɞɚɧɧɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɹ, ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɥɚɜɥɟɧɢɹ ɞɨɛɚɜɤɢ ɫɨɫɬɚɜɥɹɟɬ 141–146 ºɋ. 

Ȼɢɬɭɦɧɨɟ ɜɹɠɭɳɟɟ ɧɚ ɨɫɧɨɜɟ Licomont 

BS 100 ɦɨɠɟɬ ɫɨɯɪɚɧɹɬɶ ɫɜɨɢ ɫɜɨɣɫɬɜɚ ɞɨ 

ɜɨɫɶɦɢ ɫɭɬɨɤ ɩɪɢ ɜɵɞɟɪɠɢɜɚɧɢɢ ɩɪɢ ɬɟɦɩɟ-
ɪɚɬɭɪɟ 160 … 180 ºɋ [7, 10], ɱɬɨ ɩɨɞɬɜɟɪɠɞɚ-
ɟɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ ɩɨ ɫɨ-

ɯɪɚɧɟɧɢɸ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɤɚɱɟɫɬɜɚ ɩɨɫɥɟ ɫɬɚɪɟɧɢɹ ɩɨ ɦɟɬɨɞɚɦ RTFOT 

ɢ PAV [13]. Ɉɛɳɟɩɪɢɧɹɬɵɦ ɹɜɥɹɟɬɫɹ ɜɜɟɞɟ-
ɧɢɟ Licomont BS 100 ɜ ɛɢɬɭɦ ɜ ɤɨɥɢɱɟɫɬɜɟ  
3 %.  Ɉɬɟɱɟɫɬɜɟɧɧɵɦɢ [6] ɢ ɡɚɪɭɛɟɠɧɵɦɢ 

ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ [7, 13–14] ɨɬɦɟɱɟɧɨ, ɱɬɨ 

ɦɨɞɢɮɢɤɚɰɢɹ ɛɢɬɭɦɚ ɞɨɛɚɜɤɨɣ Licomont 

BS 100 ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟɦ ɡɧɚɱɟ-
ɧɢɣ ɩɟɧɟɬɪɚɰɢɢ ɢ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ 

ɪɚɡɦɹɝɱɟɧɢɹ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ ɩɪɢ 

ɜɜɟɞɟɧɢɢ ɜ ɛɢɬɭɦ ɪɚɜɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ Sa-

sobit. ȼɜɟɞɟɧɢɟ ɞɨɛɚɜɤɢ Licomont BS 100 

ɩɪɢɜɨɞɢɬ ɤ ɛɨɥɶɲɟɦɭ ɫɧɢɠɟɧɢɸ ɜɹɡɤɨɫɬɢ 

ɜɹɠɭɳɟɝɨ ɩɪɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɟɦɩɟɪɚɬɭ-

ɪɚɯ, ɱɟɦ ɞɨɛɚɜɤɚ Sasobit [14–15]. ɋɨɝɥɚɫɧɨ 

[12] Licomont BS ɭɜɟɥɢɱɢɜɚɟɬ ɚɞɝɟɡɢɸ ɛɢɬɭ-

ɦɨɦɢɧɟɪɚɥɶɧɵɯ ɫɦɟɫɟɣ, ɨɩɪɟɞɟɥɟɧɧɭɸ ɩɨ 

ɦɟɬɨɞɭ «ɜɪɚɳɚɸɳɟɣɫɹ ɛɭɬɵɥɤɢ». Ⱥɫɮɚɥɶɬɨ-

ɛɟɬɨɧɵ ɧɚ ɨɫɧɨɜɟ ɛɢɬɭɦɨɜ, ɦɨɞɢɮɢɰɢɪɨɜɚɧ-

ɧɵɯ Licomont BS 100, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɟɟ 
ɜɵɫɨɤɢɦɢ ɩɪɨɱɧɨɫɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɩɨ-

ɜɵɲɟɧɧɨɣ ɤɨɥɟɟɫɬɨɣɤɨɫɬɶɸ [5, 16], ɛɥɚɝɨɞɚ-
ɪɹ ɱɟɦɭ ɢɯ ɪɟɤɨɦɟɧɞɭɸɬ ɭɤɥɚɞɵɜɚɬɶ ɜ ɦɟ-
ɫɬɚɯ ɫ ɩɨɜɵɲɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ [7]. ɉɨ ɞɚɧɧɵɦ 

ɡɚɪɭɛɟɠɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɢ ɩɪɨɢɡɜɨɞɢɬɟ-
ɥɹ, ɞɨɛɚɜɤɢ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ Licomont 

BS 100 ɜɨɡɦɨɠɧɨ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɭɤɥɚɞɤɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 

ɫɦɟɫɟɣ ɧɚ 20 … 30 ºɋ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɤɚɤ, ɩɨ 
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ɛɢɬɭɦɨɜ, ɦ
ɪɚɛɨɬɟ ɷɧɟ
ɵɥɢ ɨɩɪɟɞɟɥ
ɚɱɟɫɬɜɚ, ɜ ɫ

ɧɧɵɯ ɢɫɫɥɟ
ɩɪɢɜɨɞɢɬ ɤ 

ɟɪɚɬɭɪ ɧɚ 4 

ɚɫɲɢɪɟɧɢɟ 
ɯ ɞɨɛɚɜɨɤ 

ɢɹ ɢɫɫɥɟɞɨɜ
ɥɟɧɢɟ ɢɯ ɜɥ
ɚɥɶɬɨɛɟɬɨɧɨ
ɟ ɞɨɪɨɠɧɵ
ɨɪɝɚɧɢɱɟɫɤɚɹ
arawax SX1

Shell MD

ɉɨ ɞɚɧɧɵɦ ɩ
ɟɞɫɬɚɜɥɹɟɬ ɫ
ɚɪɚɮɢɧ, ɫɨɫ
ɥɤɚɧɨɜ, ɩɨɥɢ
ɡɚ ɩɪɢ ɫɢɧ
ɫɬɚɛɢɥɶɧɚ, ɢ
ɢɫɥɟɧɢɸ, ɧɟ 
rawax SX10

ɩɥɚɜɥɟɧɢɹ 1

ɬɶɫɹ ɞɥɹ ɦɨɞ
7]. 

ɨɫɬɚɧɨɜɤɚ ɡ
ɧɟɧɧɨɣ ɪɚɛ
ɧɤɚ ɜɥɢɹɧɢ
ɵɯ ɛɢɬɭɦɨɜ
ɩɪɢɦɟɧɹɟɦɵ

– Sasobi

ɧɨɜɨɣ ɞɨɛ
ɠɟɧɢɹ ɩɨɫɬ
ɧɢɟ ɩɪɢɧɹɬ
ɯ ɞɨɛɚɜɨɤ 

ɜ, ɫɨɝɥɚɫɧɨ
ɢ ɋɈɍ 42.1

ɟɬɨɞɵ ɢɫɫɥ
ɟɧɢɹ ɛɢɬɭɦ
ȻɇȾ 90/130

(Ɋɟɫɩɭɛɥɢ
ɫɛɟɪɟɝɚɸɳɢ
bit, Licomon

ɲɧɢɣ ɜɢɞ 

ɛɢɬɭɦɚ ɷɧ
ɜ ɤɨɥɢɱɟɫɬɜ
ɥɚɛɨɪɚɬɨɪ

ɫɤɨɪɨɫɬɶ ɩ
 ɩɪɢ ɬɟɦɩɟɪ

ɦɨɞɢɮɢɰɢɪɨ
ɟɪɝɨɫɛɟɪɟɝɚ
ɥɟɧɵ ɫɬɚɧɞ
ɫɨɨɬɜɟɬɫɬɜɢ

ɟɞɨɜɚɬɟɥɟɣ 

ɫɧɢɠɟɧɢɸ ɬ
… 7 ºɋ. 

ɧɨɦɟɧɤɥɚɬɭ
ɬɪɟɛɭɟɬ ɪɟ
ɜɚɧɢɣ, ɧɚɩɪ
ɥɢɹɧɢɹ ɧɚ ɫɜ
ɨɜ. ȼ 2019 ɝ
ɵɯ ɦɚɬɟɪɢɚ
ɹ ɷɧɟɪɝɨɫɛɟ
05, ɩɪɨɢɡɜɨ

DS (Malay

ɩɪɨɢɡɜɨɞɢɬɟ
ɫɨɛɨɣ ɫɢɧɬɟ
ɫɬɨɹɳɢɣ ɢɡ 
ɢɦɟɪɢɡɨɜɚɧɧ
ɧɬɟɡɟ Ɏɢɲɟ
ɢɦɟɟɬ ɯɨɪɨɲ
ɫɨɞɟɪɠɢɬ ɦ

05 ɯɚɪɚɤɬɟɪɢ
101 … 108 º

ɞɢɮɢɤɚɰɢɢ 

ɚɞɚɱɢ 

ɛɨɬɵ ɹɜɥɹɟ
ɢɹ ɧɚ ɫɜɨɣɫ
ɜ ɷɧɟɪɝɨɫɛɟ
ɵɯ ɜ ɞɨɪɨɠ
t ɢ Licom

ɛɚɜɤɢ Saraw

ɚɜɥɟɧɧɨɣ ɰ
ɬɵɯ ɜ ɪɚɛ
ɧɚ ɫɜɨɣɫ

ɨ ɬɪɟɛɨɜɚɧɢ
1-37641918-

ɟɞɨɜɚɧɢɹ 

ɦɧɵɯ ɜɹɠɭɳ
0 ɩɪɨɢɡɜɨɞɫ
ɢɤɚ Ȼɟɥɚɪɭ
ɢɯ ɢɫɩɨɥɶɡɨ
nt BS 100 ɢ
ɤɨɬɨɪɵɯ ɩɪ

ɧɟɪɝɨɫɛɟɪɟɝ
ɜɟ 2 % ɢ 3

ɪɧɨɣ ɦɟɲɚɥ
ɩɟɪɟɦɟɲɢɜɚ
ɪɚɬɭɪɟ 180  º

ɜɚɧɧɵɯ ɩɪɢ
ɸɳɢɦɢ ɞɨɛ
ɚɪɬɧɵɟ ɩɨɤɚ
ɢ ɫ ɞɟɣɫɬɜɭ

[6], 

ɬɟɯ-

ɭɪɵ 

ɟɝɭ-

ɪɚɜ-

ɜɨɣ-

ɝ. ɧɚ 
ɚɥɨɜ 

ɟɪɟ-
ɨɞɢ-

ysia) 

ɟɥɹ, 

ɟɬɢ-

ɥɢ-

ɧɵɣ 

ɟɪɚ-
ɲɭɸ 

ɦɚɫ-
ɢɡɭ-

ºɋ ɢ 

ɞɨ-

ɟɬɫɹ 

ɫɬɜɚ 
ɟɪɟ-
ɠɧɨɣ 

mont 

wax 

ɰɟɥɢ 

ɛɨɬɟ 
ɫɬɜɚ 
ɢɹɦ 

-068 

ɳɢɯ 

ɫɬɜɚ 
ɭɫɶ). 
ɨɜɚ-
Sa-

ɪɟɞ-

ɝɚɸ-

3 % 

ɥɤɟ, 
ɚɧɢɹ 

ºɋ ɜ 

ɢɧɹ-

ɛɚɜ-

ɚɡɚ-
ɭɸ-

ɳɢ
[18

ɷɬɨ
ɯɚɪ
ɩɟɧ
ɳɚɹ
ɩɟɧ
Ɍ80

ɡɨɧ
ɬɭɪ
(ɨɩ
ɩɪɢ
ɫɟɣ
ɩɟɪ
ɧɵ
ɞɭ 

ɫɦɚ
ɞɨ 

ɋɬɚ
ɜɹɠ
ɜɹɠ
ɤɨɧ
ɷɧɟ
ɩɪɚ
ɞɟɣ
376

ɱɟɧ
100

ɩɪɢ
ɜɨɞ
ɦɚ,
ɞɭɤ
ɪɚɬ
ɦɟɧ
ɝɥɚ
ȻɆ
068

Lic

2 %

ɉɨ
ɩɪɢ
ɧɚɢ
ɧɚ 
Sar

В

ɢɦɢ ɜ ɍɤɪɚ
8] ɢ ɋɈɍ 4

ɨɝɨ ɨɩɪɟɞɟɥ
ɪɚɤɬɟɪɢɡɭɸɳ
ɧɟɬɪɚɰɢɨɧɧɚ
ɹ ɩɟɧɟɬɪɚɰɢ
ɧɟɬɪɚɰɢɢ, ɪ
00 [20]; ɜɹɡɤ
ɧɟ ɨɬ 60 ºɋ ɞ
ɪɵ, ɫɨɨɬɜɟɬ
ɩɬɢɦɚɥɶɧɚɹ 

ɢ ɩɪɢɝɨɬɨɜɥ
ɣ) ɢ ɜɹɡɤɨɫɬ
ɪɚɬɭɪɚ ɧɚɱɚ
ɯ ɫɦɟɫɟɣ); ɚ
ȾɋɌɍ Ȼ.ȼ
ɚɱɢɜɚɧɢɹ ɜ 

150 ºɋ.  

 

Sasobit L

Ɋɢɫ. 1
 

ɋɬɚɧɞɚɪɬ
ɛɢɬɭɦɨ

ɷɧɟɪɝɨɫɛ
ɚɧɞɚɪɬɧɵɟ ɩ
ɠɭɳɢɯ ɩɪɟɞ
ɠɭɳɢɯ, ɦɨ
ɧɰɟɧɬɪɚɰɢɹɦ
ɟɪɝɨɫɛɟɪɟɝɚɸ
ɚɤɬɢɱɟɫɤɢ ɩ
ɣɫɬɜɭɸɳɟɝɨ
641918-068 

ɧɢɹ ɚɞɝɟɡɢɢ
0 ɢ Sasobit ɞ
ɢɧɹɬɵɯ ɷɧɟɪ
ɞɢɬ ɤ ɫɬɪɭɤ
, ɱɬɨ ɜɵɪɚɠ
ɤɬɢɥɶɧɨɫɬɢ 

ɬɭɪɵ ɪɚɡɦɹ
ɧɹɟɬɫɹ ɦɚɪɤ
ɚɫɧɨ ȾɋɌɍ
Ɇȼ 60/90 (ɩɨ
8) ɭ ɜɹɠɭɳ
comont BS 1

% ɢ 3 % ɞɨɛ
ɫɧɢɠɟɧɢɸ

ɢ ɬɟɦɩɟɪɚɬ
ɢɛɨɥɶɲɟɟ ɫ
ɢɫɯɨɞɧɵɣ 

rawax. 

Вісник ХНА

ɚɢɧɟ ɫɬɚɧɞɚ
42.1-3764191

ɥɟɧɵ ɩɨɤɚɡɚ
ɳɢɟ ɫɜɨɣɫɬ
ɚɹ ɬɟɦɩɟɪɚɬ
ɢɢ 800 × 0,

ɪɚɫɫɱɢɬɚɧɧɵ
ɤɨɫɬɶ ɜ ɬɟɦ
ɞɨ 150 ºɋ; ɷ
ɫɬɜɭɸɳɢɟ 
ɬɟɦɩɟɪɚɬɭɪ
ɥɟɧɢɢ ɚɫɮɚ
ɬɢ 1,0 ɉɚ×ɫ
ɚɥɚ ɭɩɥɨɬɧɟɧ
ɚɞɝɟɡɢɹ, ɨɩɪ
ȼ.2.7-81-98 

ɢɧɬɟɪɜɚɥɟ ɬ

Licomont BS

. ȼɧɟɲɧɢɣ ɜ

ɬɧɵɟ ɩɨɤɚɡɚ
ɨɜ, ɦɨɞɢɮɢɰ
ɛɟɪɟɝɚɸɳɢɦ
ɩɨɤɚɡɚɬɟɥɢ 

ɞɫɬɚɜɥɟɧɵ ɜ
ɨɞɢɮɢɰɢɪɨɜ
ɦɢ ɪɚɫɫɦɚɬɪ
ɸɳɢɯ ɞɨɛɚɜ
ɨ ɜɫɟɦ ɩɨɤɚ
ɨ ɜ ɍɤ

(ɢɫɤɥɸɱɟɧɢ
ɞɥɹ ɜɹɠɭɳ

ɞɨ ɢ ɩɨɫɥɟ ɫ
ɪɝɨɫɛɟɪɟɝɚɸ
ɤɬɭɪɢɪɨɜɚɧɢ
ɚɟɬɫɹ ɜ ɫɧɢɠ
ɩɪɢ 25 ºɋ, 

ɹɝɱɟɧɢɹ. ɉɨ
ɤɚ ɜɹɠɭɳɟɝɨ

4044) ɭ ɢɫɯ
ɨ ɧɨɪɦɚɦ ɋ
ɳɢɯ ɫ 2 %

100 ɢ ȻɆȼ 

ɛɚɜɨɤ Sasobi

ɸ ɩɟɧɟɬɪɚɰɢ
ɬɭɪɟ 25 ºɋ 

ɫɬɪɭɤɬɭɪɢɪɭ
ɛɢɬɭɦ ɨɤɚɡ

АДУ, вип. 90

ɚɪɬɚɦɢ ȾɋɌ
18-068 [19]

ɚɬɟɥɢ, ɛɨɥɟ
ɬɜɚ ɜɹɠɭɳɢ
ɬɭɪɚ, ɫɨɨɬɜɟ
,1 ɦɦ (Ɍ800)

ɵɣ ɩɨ ɬɟɦɩ
ɦɩɟɪɚɬɭɪɧɨɦ
ɷɤɜɢɜɹɡɤɢɟ ɬ
ɜɹɡɤɨɫɬɹɦ 

ɪɚ ɧɚɝɪɟɜɚ ɜ
ɚɥɶɬɨɛɟɬɨɧɧ
ɫ (ɨɩɬɢɦɚɥɶ
ɧɢɹ ɚɫɮɚɥɶ
ɪɟɞɟɥɟɧɧɚɹ 

[21]; ɤɪɚɟɜ
ɬɟɦɩɟɪɚɬɭɪ 

 
S100 Sarawa

ɜɢɞ ɞɨɛɚɜɨɤ

ɚɬɟɥɢ ɤɚɱɟɫ
ɰɢɪɨɜɚɧɧɵ
ɦɢ ɞɨɛɚɜɤɚ
ɤɚɱɟɫɬɜɚ ɛɢ
ɜ ɬɚɛɥ. 1. ɋ
ɜɚɧɧɵɯ ɩɪɢ
ɬɪɢɜɚɟɦɵɯ ɜ
ɜɨɤ, ɭɞɨɜɥɟ
ɚɡɚɬɟɥɹɦ ɬɪɟ
ɤɪɚɢɧɟ ɋɈ
ɢɹ ɫɨɫɬɚɜɥɹ
ɳɢɯ ɧɚ Lico

ɫɬɚɪɟɧɢɹ). ȼ
ɸɳɢɯ ɞɨɛɚɜ
ɢɸ ɢɫɯɨɞɧɨ
ɠɟɧɢɢ ɩɟɧɟɬ
ɭɜɟɥɢɱɟɧɢɸ
ɨɫɥɟ ɦɨɞɢ
ɨ ɫ ȻɇȾ 90/

ɯɨɞɧɨɝɨ ɛɢ
ɋɈɍ 42.1-37

% ɢ 3 % 

40/60 ɭ ɜɹɠ
it ɢ Sarawax

ɢɢ ɢ ɞɭɤɬɢ
(ɪɢɫ. 2, ɬ

ɭɸɳɟɟ ɜɨɡɞ
ɡɵɜɚɟɬ 3 % 

0, 2020 

Ɍɍ 4044 

]. Ʉɪɨɦɟ 
ɟɟ ɩɨɥɧɨ 

ɢɯ: ɷɤɜɢ-

ɟɬɫɬɜɭɸ-

); ɢɧɞɟɤɫ 
ɩɟɪɚɬɭɪɟ 
ɦ ɞɢɚɩɚ-
ɬɟɦɩɟɪɚ-
0,5 ɉɚ×ɫ 
ɜɹɠɭɳɢɯ 

ɧɵɯ ɫɦɟ-
ɧɚɹ ɬɟɦ-

ɬɨɛɟɬɨɧ-

ɩɨ ɦɟɬɨ-

ɜɨɣ ɭɝɨɥ 

ɨɬ 90 ºɋ 

ax SX105

ɤ 

ɫɬɜɚ  

ɵɯ  

ɚɦɢ  

ɢɬɭɦɧɵɯ 

ɋɜɨɣɫɬɜɚ 
ɢɧɹɬɵɦɢ 

ɜ ɪɚɛɨɬɟ 
ɟɬɜɨɪɹɸɬ 
ɟɛɨɜɚɧɢɹ  

Ɉɍ 42.1-

ɹɸɬ ɡɧɚ-
mont BS 

ȼɜɟɞɟɧɢɟ 
ɜɨɤ ɩɪɢ-

ɝɨ ɛɢɬɭ-

ɬɪɚɰɢɢ ɢ 

ɸ ɬɟɦɩɟ-
ɮɢɤɚɰɢɢ 

/130 (ɫɨ-

ɢɬɭɦɚ, ɧɚ 
7641918-

ɞɨɛɚɜɤɢ 

ɠɭɳɢɯ ɫ 
x SX105. 

ɢɥɶɧɨɫɬɢ 

ɬɚɛɥ. 1) 

ɞɟɣɫɬɜɢɟ 
ɞɨɛɚɜɤɢ 



Вісник 

 

Ɇɚɪɤɢɪ
ɋɨɞɟɪɠ
ɉɟɧɟɬɪɚ
Ɍɟɦɩɟɪ
Ɍɟɦɩɟɪ
Ⱦɭɤɬɢɥ
ɋɰɟɩɥɟɧ
ɂɧɞɟɤɫ 
ɬɟɦɩɟɪɚ
ɂɧɬɟɪɜɚ
Ɍɟɦɩɟɪ
ɫɨɫɬɚɜɥ
ɂɧɞɟɤɫ 
ɬɟɦɩɟɪɚ

ɋɬɚɪɟɧ
ɩɨ ȽɈɋ

18180

ɋɬɚɪɟɧ
ɩɨ ȾɋɌ
Ȼ EN

126607

(RTFO

 

 

Ɋɢɫ. 2. ɉ
ɪɚɬɭɪ
 

ȼ ɬɨ
ɬɟɦɩɟɪɚ
ɛɢɬɭɦɧɨ
BS 100, 

ɪɨɣ ɩɥɚ
Ɂɚ ɫɱɟɬ 
ɬɭɪɵ ɪɚ
ɧɟɬɪɚɰɢ
ɬɟɦɩɟɪɚ
ɮɨɪɦɭɥɟ
ɦɨɠɟɬ ɨ
ɠɟɧɢɢ ɢ

ХНАДУ, ви

Ɍɚ

ɋɜɨɣɫ

ɪɨɜɤɚ ɜɹɠɭɳɟ
ɠɚɧɢɟ ɞɨɛɚɜɤɢ
ɚɰɢɹ ɩɪɢ 25 º

ɚɬɭɪɚ ɪɚɡɦɹɝ
ɚɬɭɪɚ ɯɪɭɩɤɨ
ɶɧɨɫɬɶ ɩɪɢ 2

ɧɢɟ ɫɨ ɫɬɟɤɥɨ
 ɩɟɧɟɬɪɚɰɢɢ,

ɚɬɭɪɟ Ɍɪ (ȱɉɌ
ɚɥ ɩɥɚɫɬɢɱɧɨ
ɚɬɭɪɚ, ɩɪɢ ɤɨ
ɥɹɟɬ 800×0,1 ɦ
 ɩɟɧɟɬɪɚɰɢɢ,

ɚɬɭɪɟ Ɍ800 (ȱɉ

ɧɢɟ 
ɋɌ 

0 

Ɉɫɬɚɬɨɱɧ
ɂɡɦɟɧɟɧɢ
Ɍɟɦɩɟɪɚɬ
Ⱦɭɤɬɢɥɶɧ
ɋɰɟɩɥɟɧɢ

ɧɢɟ 
Ɍɍ 

N 

7-1 

OT) 

Ɉɫɬɚɬɨɱɧ
ɂɡɦɟɧɟɧɢ
Ɍɟɦɩɟɪɚɬ
Ⱦɭɤɬɢɥɶɧ
ɋɰɟɩɥɟɧɢ

ɉɟɧɟɬɪɚɰɢɨ
ɪɵ ɪɚɡɦɹɝɱɟ

ɨ ɠɟ ɜɪɟɦɹ
ɚɬɭɪɵ ɪɚɡɦ
ɨɝɨ ɜɹɠɭɳɟ
ɱɬɨ ɨɛɴɹɫɧ
ɚɜɥɟɧɢɹ ɷɬ
ɡɧɚɱɢɬɟɥɶɧ
ɚɡɦɹɝɱɟɧɢɹ 

ɢɢ ɷɬɢɯ ɜɹɠ
ɚɬɭɪɟ ɪɚɡɦɹ
ɟ, ɩɪɢɜɟɞɟɧ
ɨɲɢɛɨɱɧɨ 

ɢɯ ɬɟɦɩɟɪɚ

п. 90, 2020

ɚɛɥɢɰɚ 1 – ɋɬ

ɫɬɜɚ 

ɟɝɨ 

ɢ, % 

ºɋ, 0,1 ɦɦ 

ɝɱɟɧɢɹ (Ɍɪ), º

ɨɫɬɢ, ºɋ 

5 ºɋ, ɫɦ 

ɨɦ ɩɪɢ 85 ºɋ,

, ɪɚɫɫɱɢɬɚɧɧɵ
Ɍɪ) 

ɨɫɬɢ, ºɋ 

ɨɬɨɪɨɣ ɩɟɧɟɬ
ɦɦ (Ɍ800), °ɋ 

, ɪɚɫɫɱɢɬɚɧɧɵ
ɉɌ800) 

ɚɹ ɩɟɧɟɬɪɚɰɢ
ɢɟ Ɍɪ, ºɋ 

ɭɪɚ ɯɪɭɩɤɨɫɬ
ɧɨɫɬɶ ɩɪɢ 25 º

ɢɟ ɩɪɢ 85 ºɋ, 

ɚɹ ɩɟɧɟɬɪɚɰɢ
ɢɟ Ɍɪ, ºɋ 

ɭɪɚ ɯɪɭɩɤɨɫɬ
ɧɨɫɬɶ ɩɪɢ 25 º

ɢɟ ɩɪɢ 85 ºɋ, 

ɨɧɧɵɟ ɡɚɜɢɫ
ɟɧɢɹ ɜɹɠɭɳɢ

ɹ ɧɚɢɛɨɥɶɲ
ɦɹɝɱɟɧɢɹ ɧ
ɟɝɨ ɫ 2 % ɢ
ɧɹɟɬɫɹ ɜɵɫɨɤ
ɬɨɣ ɞɨɛɚɜɤɢ
ɧɨɝɨ ɩɨɜɵɲ
ɭɜɟɥɢɱɢɜɚɟ
ɠɭɳɢɯ, ɨɩɪ
ɹɝɱɟɧɢɹ (ɬ. ɟ
ɧɧɨɣ ɜ Ⱦɋ
ɫɜɢɞɟɬɟɥɶɫɬ
ɚɬɭɪɧɨɣ ɱɭɜ

 

ɬɚɧɞɚɪɬɧɵɟ ɩ

ɂɫɯɨɞ
ɧɵɣ 

ɛɢɬɭɦ

Ȼ 

0 

98 

ɋ 46,9

-16

129

, % 11,7

ɵɣ ɩɨ  
-0,27

62,9

ɪɚɰɢɹ 
44,0

ɵɣ ɩɨ  
-1,19

ɢɹ, % 59,2

1,5

ɬɢ, ºɋ -16

ºɋ, ɫɦ 104

% 7,7

ɢɹ, % 65,3

2,3

ɬɢ, ºɋ -15,5

ºɋ, ɫɦ 97 

% 8,6

ɫɢɦɨɫɬɢ ɬɟɦ
ɢɯ 

ɲɟɟ ɭɜɟɥɢɱɟ
ɧɚɛɥɸɞɚɟɬɫɹ
 3 % Licom

ɤɨɣ ɬɟɦɩɟɪɚ
ɢ (~ 140 

ɲɟɧɢɟ ɬɟɦɩɟ
ɬɫɹ ɢɧɞɟɤɫ 
ɪɟɞɟɥɟɧɧɵɣ 

ɟ. ɫɬɚɧɞɚɪɬ
Ɍɍ 4044), 

ɬɜɨɜɚɬɶ ɨ ɫ
ɜɫɬɜɢɬɟɥɶɧɨ

ɩɨɤɚɡɚɬɟɥɢ ɤɚ
 

ɞ-

ɦ

Ȼɢɬɭɦ,

ɷɧɟɪɝɨɫɛ
Licomont 

BS 100 

ȻL2 ȻL3

2 3 

75 65

61,2 83,2

-18,5 -16,5

55 47

8,5 15,5

7 2,40 5,49

79,7 99,7

50,0 51,0

9 -0,19 -0,32

69,3 78,5

-3,2 -23,2

-18 -18,5

42 28

7,6 8,3

74,7 81,5

-4,9 -22,3

 -17 -18

39 32

6,3 11,6

 

ɦɩɟ-

ɟɧɢɟ 
ɹ ɭ 

mont 

ɚɬɭ-

ºɋ). 

ɟɪɚ-
ɩɟ-
ɩɨ 

ɬɧɨɣ 

ɱɬɨ 

ɫɧɢ-

ɨɫɬɢ 

(ɡɧ
ɞɨ 

ɬɪɚ
ɦɹɝ
ɬɟɦ
ɰɢɪ
ɪɚɫ
ɬɭɪ
(Ɍ8

ɧɨɣ
ɨɩɪ
ɪɚɬ
ɬɟɦ
(ɪɢ
ɷɤɜ
ɞɚɧ
ɩɟɧ

(ɬɚ
ɩɟɧ
ɧɚɢ
ɫɬɜ
ɞɨɛ
ɤɚɤ
BS

ɦɚɹ

ɚɱɟɫɬɜɚ ɛɢɬɭɦ

, ɦɨɞɢɮɢɰɢɪɨ
ɛɟɪɟɝɚɸɳɟɣ 

Sasobit 

ȻS2 ȻS3

2 3 

57 48 

62,1 74,0

5 -15 -15,5

61 37 

10,3 23,6

1,78 3,35

77,1 89,5

51,5 57,0

2 -0,53 0,31

70,2 70,8

2 0,5 0,7 

5 -14 -17 

22 14 

6,8 13,4

84,2 79,2

1,7 0,6 

-16,5 -14,5

34 21 

5,1 15,1

ɧɚɱɟɧɢɹ ɢɧɞɟ
2,4 … 5,49

ɚɰɢɢ, ɪɚɫɫɱ
ɝɱɟɧɢɹ, ɧɟ ɩ
ɦɩɟɪɚɬɭɪɧɭɸ
ɪɨɜɚɧɧɵɯ ɜ
ɫɫɱɢɬɚɧɵ ɢɧ
ɪɟ, ɨɬɜɟɱɚɸ
800) ɜ ɫɨɨɬɜɟ
ɣ ɜ ȾɋɌɍ
ɪɟɞɟɥɟɧɵ ɩɟ
ɬɭɪɚɯ 5 ºC, 1

ɦɩɟɪɚɬɭɪɧɨ-

ɢɫ. 3), ɩɨ ɤɨ
ɜɢɩɟɧɟɬɪɚɰɢ
ɧɧɵɦ Ɍ800

ɧɟɬɪɚɰɢɢ ȱɉ
ȼ ɫɨɨɬɜɟɬ
ɛɥ. 1) ɢ 

ɧɟɬɪɚɰɢɨɧɧɵ
ɢɛɨɥɶɲɟɟ ɫ
ɜɢɬɟɥɶɧɨɫɬɢ
ɛɚɜɨɤ Saraw

ɤ ɭ ɛɢɬɭɦɚ ɫ
100 ɬɟɦɩɟɪ

ɹ ɜɵɫɨɤɚɹ. 

ɦɧɵɯ ɜɹɠɭɳ

ɨɜɚɧɧɵɣ  

ɞɨɛɚɜɤɨɣ 

Sarawax 

ȻSr2 ȻSr3 

2 3 

58 43 

66,6 78,0 

-16,5 -16,5 

51 36 

24,5 70,1 

2,66 3,65 

83,1 94,5 

52,5 58,0 

-0,24 0,26 

69,0 83,7 

2,0 6,1 

-16 -16 

27 17 

46,8 60,3 

81,0 86,0 

0,2 0,8 

-17 -14 

22 21 

31,9 66,6 

ɟɤɫɚ ɩɟɧɟɬɪ
9). ɍɱɢɬɵɜɚɹ
ɢɬɚɧɧɵɣ ɩɨ
ɩɨɡɜɨɥɹɟɬ ɤɨ
ɸ ɱɭɜɫɬɜɢɬ
ɜɹɠɭɳɢɯ [2

ɧɞɟɤɫɵ ɩɟɧɟ
ɳɢɣ ɩɟɧɟɬɪ
ɬɫɬɜɢɢ ɫ ɦɟ
8859 [23]: 

ɟɧɟɬɪɚɰɢɢ ɜ
15 ºɋ, 25 ºɋ 

-ɩɟɧɟɬɪɚɰɢɨ
ɨɬɨɪɵɦ ɭɫɬ
ɢɨɧɧɵɯ ɬɟɦ
ɪɚɫɫɱɢɬɚɧɵ

ɉɌ800.  

ɫɬɜɢɢ ɫɨ 

ɧɚɤɥɨɧɚɦ
ɵɯ ɡɚɜɢɫ
ɫɧɢɠɟɧɢɟ ɬ
 ɧɚɛɥɸɞɚɟɬ

wax SX105 ɢ
ɫ 2 % ɢ 3 %

ɪɚɬɭɪɧɚɹ ɱɭ

ɳɢɯ 

ɇɨɪɦɵ
ɋɈɍ42.1-37

068

ȻɆȼ 40/60 Ȼ
- 

40…60 

≥ 62 

≤ -10 

≥ 20 

≥ 32,0 

- 

- 

- 

- 

≥ 60 

≤ 6,0 

- 

 

≥ 27,0 

- 

- 

- 

 

- 

ɪɚɰɢɢ ɭɜɟɥɢɱ
ɹ, ɱɬɨ ɢɧɞɟ
ɨ ɬɟɦɩɟɪɚɬ
ɨɪɪɟɤɬɧɨ ɨɰ
ɬɟɥɶɧɨɫɬɶ 

22], ɜ ɪɚɛɨ
ɟɬɪɚɰɢɢ ɩɨ ɬ
ɪɚɰɢɢ 800 ×

ɟɬɨɞɢɤɨɣ, ɩɪ
 ɷɤɫɩɟɪɢɦɟ
ɜɹɠɭɳɢɯ ɩɪ
ɋ ɢ 35 ºɋ; ɩɨ
ɨɧɧɵɟ ɡɚɜɢ
ɬɚɧɨɜɥɟɧɵ ɡ
ɦɩɟɪɚɬɭɪ Ɍ
ɵ ɡɧɚɱɟɧɢɹ 

ɡɧɚɱɟɧɢɹɦɢ
ɦɢ ɬɟɦɩɟɪ
ɫɢɦɨɫɬɟɣ 

ɬɟɦɩɟɪɚɬɭɪɧ
ɬɫɹ ɭ ɜɹɠɭɳ
ɢ Sasobit, ɜ ɬ
% ɞɨɛɚɜɤɢ L

ɭɜɫɬɜɢɬɟɥɶɧ

117

ɵ ɩɨ  

7641918-

8 

ȻɆȼ 60/90

- 

61…90 

≥ 47 

≤ -12 

≥ 24 

≥ 20,0 

- 

- 

- 

- 

≥ 60 

≤ 6,0 

- 

 

≥ 15,0 

- 

- 

- 

 

- 

ɱɢɜɚɟɬɫɹ 

ɟɤɫ ɩɟɧɟ-
ɭɪɟ ɪɚɡ-
ɰɟɧɢɜɚɬɶ 

ɦɨɞɢɮɢ-

ɬɟ ɛɵɥɢ 

ɬɟɦɩɟɪɚ-
× 0,1 ɦɦ 

ɪɢɜɟɞɟɧ-

ɟɧɬɚɥɶɧɨ 

ɢ ɬɟɦɩɟ-
ɨɫɬɪɨɟɧɵ 

ɢɫɢɦɨɫɬɢ 

ɡɧɚɱɟɧɢɹ 

Ɍ800; ɩɨ 

ɢɧɞɟɤɫɚ 

ɢ ȱɉɌ800 

ɪɚɬɭɪɧɨ-

(ɪɢɫ. 3) 

ɧɨɣ ɱɭɜ-

ɢɯ ɫ 3 % 

ɬɨ ɜɪɟɦɹ 

Licomont 

ɧɨɫɬɶ ɫɚ-
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Ɋɢɫ. 3. 

ɫɢɦɨ
 

ɉɪɢɧ
ɡɧɚɱɢɬɟɥ
ɫɬɢɱɧɨɫ
ɲɢɪɟ, ɱ
ɥɢɱɟɧɢɟ
ɢɫɤɥɸɱɢ
ɬɭɪɵ ɪɚ
ɯɪɭɩɤɨɫ
ɫɹ ɧɚ ɭ
ɧɨɫɬɶ ɬ
ɦɨɠɧɨ ɨ
ɪɟɝɚɸɳ
ɰɢɨɧɧɵ
ɛɨɥɟɟ ɜ
ɬɭɪɧɵɯ 

ɩɥɚɫɬɢɱ
ɫɬɜɢɬɟɥɶ
ɮɟɤɬɢɜɧ
ɧɵɣ ɞɨɛ

 

Ɋɢɫ. 4
 

Ɉɰɟɧ
ɜɚɧɧɵɯ 

ɞɜɭɦɹ ɦ
RTFOT 

ɧɵɟ ɞɚɧ
ɬɟɪ.  

ɋ ɨɞ
ɷɧɟɪɝɨɫɛ
ɭɫɬɨɣɱɢ

Ɍɟɦɩɟɪɚɬɭɪ
ɨɫɬɢ ɛɢɬɭɦɧ

ɧɹɬɵɟ ɜ ɪɚɛ
ɥɶɧɨɦɭ ɪɚɫ
ɫɬɢ ɜɹɠɭɳɢ
ɟɦ ɜɵɲɟ ɤɨ
ɟ ɢɧɬɟɪɜɚɥɚ 
ɢɬɟɥɶɧɨ ɡɚ 
ɚɡɦɹɝɱɟɧɢɹ,

ɫɬɢ ɜɫɟɯ ɛɢɬ
ɭɪɨɜɧɟ ɢɫɯɨ
ɬɟɦɩɟɪɚɬɭɪɵ
ɨɬɧɟɫɬɢ ɤ ɩ
ɢɯ ɞɨɛɚɜɨɤ
ɟ ɱɢɫɬɵɟ 
ɜɵɫɨɤɢɦɢ ɡɧ
ɩɨɤɚɡɚɬɟɥɟɣ
ɱɧɨɫɬɢ (94,5

ɶɧɨɫɬɢ (ȱɉ
ɧɵɦ ɹɜɥɹɟɬɫ
ɛɚɜɤɨɣ Saraw

4. ɂɧɬɟɪɜɚɥ 

ɧɤɚ ɢɡɦɟɧɟɧ
ɜɹɠɭɳɢɯ ɩ
ɦɟɬɨɞɚɦɢ: T

ɩɨ ȾɋɌɍ 

ɧɧɵɟ ɢɦɟɸ

ɞɧɨɣ ɫɬɨɪɨɧ
ɛɟɪɟɝɚɸɳɢɦ
ɢɜɨɫɬɶ ɜɹɠɭ

ɪɧɨ-ɩɟɧɟɬɪɚ
ɵɯ ɜɹɠɭɳɢɯ

ɛɨɬɟ ɞɨɛɚɜɤ
ɫɲɢɪɟɧɢɸ ɢ
ɢɯ (ɪɢɫ. 4),

ɨɧɰɟɧɬɪɚɰɢɹ
ɩɥɚɫɬɢɱɧɨɫ
ɫɱɟɬ ɩɨɜɵɲ
, ɩɨɫɤɨɥɶɤɭ
ɬɭɦɧɵɯ ɜɹɠ
ɨɞɧɨɝɨ ɛɢɬ
ɵ ɯɪɭɩɤɨɫɬ
ɩɪɟɢɦɭɳɟɫɬ
ɤ, ɩɨɫɤɨɥɶɤɭ
ɛɢɬɭɦɵ ɯɚ
ɧɚɱɟɧɢɹɦɢ 

ɣ. ɉɨ ɡɧɚɱɟɧ
 ºɋ) ɢ ɬɟɦɩ
Ɍ800 = 0,26) 

ɫɹ ɛɢɬɭɦ, ɦɨ
wax SX105. 

 

ɩɥɚɫɬɢɱɧɨɫ

ɧɢɹ ɫɜɨɣɫɬɜ
ɩɨɫɥɟ ɫɬɚɪɟɧ
TFOT ɩɨ Ƚ
Ȼ EN 12660

ɬ ɩɪɨɬɢɜɨɪ

ɧɵ, ɦɨɞɢɮɢ
ɦɢ ɞɨɛɚɜɤɚ
ɭɳɢɯ ɤ ɫɬɚɪɟ

ɚɰɢɨɧɧɵɟ ɡɚ
ɯ 

ɤɢ ɩɪɢɜɨɞɹ
ɢɧɬɟɪɜɚɥɚ ɩ
, ɤɨɬɨɪɵɣ 

ɹ ɞɨɛɚɜɨɤ. ɍ
ɫɬɢ ɞɨɫɬɢɝɚɟ
ɲɟɧɢɹ ɬɟɦɩɟ
ɭ ɬɟɦɩɟɪɚɬɭ
ɠɭɳɢɯ ɧɚɯɨɞ
ɭɦɚ. ɇɟɢɡɦ
ɢ, ɛɟɡɭɫɥɨɜ
ɜɚɦ ɷɧɟɪɝɨɫ
ɭ ɷɤɜɢɩɟɧɟɬ
ɚɪɚɤɬɟɪɢɡɭɸ
ɧɢɡɤɨɬɟɦɩɟ
ɧɢɹɦ ɢɧɬɟɪɜ
ɟɪɚɬɭɪɧɨɣ ɱ
ɧɚɢɛɨɥɟɟ 

ɨɞɢɮɢɰɢɪɨɜ

ɫɬɢ ɜɹɠɭɳɢɯ

ɜ ɦɨɞɢɮɢɰɢ
ɧɢɹ ɜɵɩɨɥɧ
ȽɈɋɌ 18180

07-1. ɉɨɥɭɱ
ɪɟɱɢɜɵɣ ɯɚɪ

ɢɤɚɰɢɹ ɛɢɬ
ɚɦɢ ɩɨɜɵɲ
ɟɧɢɸ, ɱɬɨ ɩ

 
ɚɜɢ-

ɹɬ ɤ 

ɩɥɚ-
ɬɟɦ 

ɍɜɟ-
ɟɬɫɹ 

ɟɪɚ-
ɭɪɵ 

ɞɹɬ-
ɦɟɧ-

ɜɧɨ, 

ɫɛɟ-
ɬɪɚ-
ɸɬɫɹ 

ɟɪɚ-
ɜɚɥɚ 
ɱɭɜ-

ɷɮ-

ɜɚɧ-

 

ɯ 

ɢɪɨ-

ɧɟɧɚ 
0 ɢ 

ɱɟɧ-

ɪɚɤ-

ɬɭɦɚ 
ɲɚɟɬ 
ɩɨɞ-

ɬɜɟ
ɭɜɟ
ɳɟ
ɫɬɚ
ɬɪɚ
ɩɨ 

ɟɬɫ
ɞɨɛ
ɩɪɢ
ɦɟ 
ɧɨɫ
ɞɨɛ
ɜɹɠ
ɢɧɬ
ɧɚɛ
TFO

Ɋ
 

ɪɚɬ
ɫɬɶ
ɩɟɧ
ɩɟɧ
Sar

ɦɹɝ
6,1

ɪɚɡ
ɫɬɪ
ɭɦɟ
(ɫɨ
ɫɥɟ
Ɍɚɤ
ɪɚɡ
ɠɭ
ɬɜɟ
ɋɨɝ
ɧɨɝ
ɬɟɦ
ɜɹɠ
ɛɢɬ
BS

ɷɮɮ
ɠɟɬ
ɟɦɨ

В

ɟɪɠɞɚɟɬɫɹ ɪɨ
ɟɥɢɱɟɧɢɟɦ ɤ
ɦ (ɪɢɫ. 5). 

ɚɪɟɧɢɸ ɩɨ 

ɚɰɢɢ, ɨɩɪɟɞ
ɦɟɬɨɞɭ TFO

ɫɹ ɜɹɠɭɳɟɟ,
ɛɚɜɤɢ Saraw

ɢ ɭɜɟɥɢɱɟɧɢ
ɩɨɫɥɟ ɫɬɚɪɟ
ɫɬɶ (ɜ ɧɚɢɛ
ɛɚɜɤɨɣ Saso

ɠɭɳɢɯ ɫ Lic

ɬɟɧɫɢɜɧɨɟ 
ɛɥɸɞɚɟɬɫɹ 

OT, ɧɨɪɦɢɪ
 

Ɋɢɫ. 5. Ɉɫɬɚ

Ɂɧɚɱɟɧɢɹ ɩ
ɬɭɪɵ ɪɚɡɦɹɝ
ɶɸ ɩɪɨɬɢɜɨ
ɧɟɬɪɚɰɢɢ. ɉ
ɧɟɬɪɚɰɢɢ ɭ 

rawax SX10

ɝɱɟɧɢɹ ɩɨɫ
 ºɋ. ȼ ɬɨ ɠ
ɡɦɹɝɱɟɧɢɹ ɜ
ɪɭɤɬɭɪɢɪɭɸ
ɟɧɶɲɚɸɬɫɹ 

ɨɨɬɜɟɬɫɬɜɟɧɧ
ɟ ɫɬɚɪɟɧɢɹ 

ɤɨɟ ɭɦɟɧɶɲ
ɡɦɹɝɱɟɧɢɹ ɹ
ɳɢɯ ɫ ɞɨɛɚɜ
ɟɪɠɞɚɟɬɫɹ ɥɢ
ɝɥɚɫɧɨ [24]

ɝɨ ɛɢɬɭɦɚ, 
ɦɩɟɪɚɬɭɪɚ ɪ
ɠɭɳɟɝɨ ɫ Li

ɬɭɦɧɵɟ ɜɹɠ
 100 ɦɨɝɭɬ 
ɮɟɤɬ ɧɚ ɚɫɮ
ɬ ɫɩɨɫɨɛɫɬɜ
ɨɫɬɢ.   

Вісник ХНА

ɨɫɬɨɦ ɨɫɬɚɬ
ɤɨɧɰɟɧɬɪɚɰɢ
ɉɪɢ ɷɬɨɦ ɛ
ɩɨɤɚɡɚɬɟɥɸ

ɞɟɥɟɧɧɨɦɭ ɤ
OT, ɬɚɤ ɢ ɦɟ
, ɩɪɢɝɨɬɨɜɥ

wax SX105. 

ɢɢ ɫɨɞɟɪɠɚɧ
ɟɧɢɹ ɪɟɡɤɨ 

ɨɥɶɲɟɣ ɫɬɟ
obit, ɚ ɜ ɧɚɢ
comont BS 1

ɭɯɭɞɲɟɧɢ
ɩɨɫɥɟ ɫɬɚ

ɪɭɟɦɨɦɭ ɩɨ Ƚ

 

ɚɬɨɱɧɚɹ ɩɟɧɟ

ɩɨɤɚɡɚɬɟɥɟɣ
ɝɱɟɧɢɹ ɩɨɫɥ
ɨɪɟɱɚɬ ɡɧɚɱ
ɉɪɢ ɧɚɢɛɨ
ɜɹɠɭɳɢɯ ɫ 

05 ɡɧɚɱɟɧɢɹ
ɫɥɟ ɫɬɚɪɟɧɢ
ɟ ɜɪɟɦɹ ɡɧɚ
ɜɹɠɭɳɢɯ, ɩ
ɳɟɣ ɞɨɛɚɜ
ɧɚ 3,2 … 4,

ɧɨ ɩɪɢ 2 % 

ɩɨ ɦɟɬɨɞɚɦ
ɲɟɧɢɟ ɡɧɚɱ
ɹɜɥɹɟɬɫɹ ɯɚ
ɜɤɨɣ Licomo

ɢɬɟɪɚɬɭɪɧɵ
ɱɟɦ ɜɵɲɟ 
ɬɟɦ ɢɧɬɟɧɫ
ɪɚɡɦɹɝɱɟɧɢɹ
comont BS 1

ɠɭɳɢɟ ɫ ɞ
ɨɤɚɡɵɜɚɬɶ ɩ
ɮɚɥɶɬɨɛɟɬɨɧ
ɜɨɜɚɬɶ ɭɥɭɱɲ

АДУ, вип. 90

ɬɨɱɧɨɣ ɩɟɧɟ
ɢɢ ɞɨɛɚɜɤɢ 

ɛɨɥɟɟ ɭɫɬɨɣ
ɸ ɨɫɬɚɬɨɱɧɨ
ɤɚɤ ɩɨɫɥɟ ɫ
ɟɬɨɞɭ RTFO

ɥɟɧɧɨɟ ɫ 2 %

ɋ ɞɪɭɝɨɣ ɫ
ɧɢɹ ɞɨɛɚɜɤɢ
ɫɧɢɠɚɟɬɫɹ ɞ
ɟɩɟɧɢ ɭ ɜɹɠ
ɢɦɟɧɶɲɟɣ ɫɬ
00). ɉɪɢ ɷɬɨ
ɢɟ ɞɭɤɬɢ
ɚɪɟɧɢɹ ɩɨ 

ȽɈɋɌ 18180

ɟɬɪɚɰɢɹ ɜɹɠ

ɣ ɢɡɦɟɧɟɧɢɹ
ɥɟ ɫɬɚɪɟɧɢɹ
ɱɟɧɢɹɦ ɨɫɬ
ɨɥɶɲɟɣ ɨɫɬ

2 % ɢ 3 % 

ɹ ɬɟɦɩɟɪɚɬɭ
ɢɹ ɜɨɡɪɚɫɬ
ɚɱɟɧɢɹ ɬɟɦɩ
ɩɪɢɝɨɬɨɜɥɟɧ
ɜɤɨɣ Licom

,9 ºɋ ɢ 23,2

 ɢ 3 % ɞɨɛ
ɦ TFOT ɢ R

ɱɟɧɢɣ ɬɟɦɩ
ɚɪɚɤɬɟɪɧɵɦ 

ont BS 100, 

ɵɦɢ ɞɚɧɧɵɦɢ
 ɩɟɧɟɬɪɚɰɢɹ
ɫɢɜɧɟɟ ɭɦɟɧ
ɹ ɩɨɫɥɟ ɫɬɚ
100. Ɍɚɤɢɦ 

ɞɨɛɚɜɤɨɣ L

ɩɥɚɫɬɢɮɢɰɢ
ɧɧɵɟ ɫɦɟɫɢ,

ɲɟɧɢɸ ɢɯ ɭ

0, 2020 

ɬɪɚɰɢɢ ɫ 
ɜ ɜɹɠɭ-

ɱɢɜɵɦ ɤ 

ɨɣ ɩɟɧɟ-
ɫɬɚɪɟɧɢɹ 

OT, ɹɜɥɹ-

% ɢ 3 % 

ɫɬɨɪɨɧɵ, 

ɢ ɜ ɛɢɬɭ-

ɞɭɤɬɢɥɶ-

ɠɭɳɢɯ ɫ 
ɬɟɩɟɧɢ ɭ 

ɨɦ ɛɨɥɟɟ 
ɢɥɶɧɨɫɬɢ 

ɦɟɬɨɞɭ 

0. 

 

ɠɭɳɢɯ 

ɹ ɬɟɦɩɟ-
ɹ ɩɨɥɧɨ-

ɬɚɬɨɱɧɨɣ 

ɬɚɬɨɱɧɨɣ 

ɞɨɛɚɜɤɢ 

ɭɪɵ ɪɚɡ-
ɬɚɸɬ ɞɨ 

ɩɟɪɚɬɭɪɵ 

ɧɧɵɯ ɫɨ 

mont BS, 

2…3,2 ºɋ 

ɚɜɤɢ ɩɨ-

RTFOT). 

ɩɟɪɚɬɭɪɵ 

ɞɥɹ ɜɹ-

ɱɬɨ ɩɨɞ-

ɢ [6, 24]. 

ɹ ɢɫɯɨɞ-

ɧɶɲɚɟɬɫɹ 

ɚɪɟɧɢɹ ɭ 

ɨɛɪɚɡɨɦ, 

Licomont 

ɢɪɭɸɳɢɣ 

 ɱɬɨ ɦɨ-

ɭɩɥɨɬɧɹ-



Вісник 

 
Ʉ ɩɪ

ɪɨɜɚɧɧɵ
ɦɨɠɧɨ 

ɫɜɨɣɫɬɜ
ɜɟɪɯɧɨɫ
ȾɋɌɍ Ȼ
ɰɢɢ ɞɨɛ
ɫ 11,7 %

ɠɭɳɟɝɨ 

ɩɨɜɵɲɟ
ɜɹɠɭɳɢ
Licomon

ɞɨ 15,5 

ɛɚɜɤɢ ɞɨ
 

Ɋɢɫ. 6

 

ɦ
Ɉɞɧɢ

ɳɢɯ, ɦ
ɳɢɦɢ ɞ
ɜɹɡɤɨɫɬɢ
ɪɚɯ ɢ ɪ
ɪɚɬɭɪɚɯ
ɥɟɧɢɹ ɞ
ɮɟɤɬɭ ɜ
ɪɟɠɢɦɨɜ
ɮɚɥɶɬɨɛ

Ⱦɢɧɚ
ɨɩɪɟɞɟɥ
ɜɢɫɤɨɡɢ
ɤɨɦ ɬɟɦ
ɧɚɯ. ȼ ɫ
ɦɨɫɬɹɦɢ
ɧɨɜɥɟɧɧ
(ɬɚɛɥ. 3

ɩɥɭɚɬɚɰ
ɷɧɟɪɝɨɫɛ
ɛɨɥɟɟ ɫɬ

ɉɪɢ 

ɬɭɪɢɪɭɸ
Sarawax

ɫɧɢɠɟɧɢ

ХНАДУ, ви

ɪɟɢɦɭɳɟɫɬɜ
ɵɯ ɷɧɟɪɝɨɫɛ
ɨɬɧɟɫɬɢ 

. ɉɪɢ ɨɰɟɧɤ
ɫɬɢ ɫɬɟɤɥɚ ɩɨ
Ȼ.ȼ.2.7-81, ɫ
ɛɚɜɨɤ ɚɞɝɟɡɢ
% ɭ ɢɫɯɨɞɧɨ
ɫ 3 % Sara

ɟɧɢɟ ɚɞɝɟɡɢɢ
ɢɯ, ɦɨɞɢɮ
nt BS – ɚɞɝ

% (ɩɪɢ ɭɜ
ɨ 3 %).  

6. Ⱥɞɝɟɡɢɹ ɜ

Ɋɟɨɥɨɝɢɱ
ɦɨɞɢɮɢɰɢɪ
ɢɦ ɢɡ ɨɫɧɨɜ
ɦɨɞɢɮɢɰɢɪɨ
ɞɨɛɚɜɤɚɦɢ, 

ɢ ɩɪɢ ɷɤɫɩ
ɟɡɤɨɟ ɫɧɢɠ
, ɩɪɟɜɵɲɚɸ
ɞɨɛɚɜɨɤ [7, 

ɜɨɡɦɨɠɧɨ ɫ
ɜ ɩɪɢɝɨɬɨɜ
ɛɟɬɨɧɧɵɯ ɫɦ
ɚɦɢɱɟɫɤɚɹ 

ɥɟɧɚ ɩɪɢ
ɢɦɟɬɪɚ ɪɨɬɚ
ɦɩɟɪɚɬɭɪɧɨɦ
ɫɨɨɬɜɟɬɫɬɜɢ
ɢ ɜɹɡɤɨɫɬɢ ɨ
ɧɵɦɢ ɡɧɚɱɟɧ
) ɦɨɠɧɨ ɫɞ
ɰɢɨɧɧɵɯ ɬɟ
ɛɟɪɟɝɚɸɳɢɦ
ɬɪɭɤɬɭɪɢɪɨɜ
ɬɟɦɩɟɪɚɬɭɪ
ɸɳɟɟ ɜɨɡɞɟɣ
x SX105 (ɪɢ
ɢɢ ɩɨɤɚɡɚɬ

п. 90, 2020

ɜɚɦ ɜɹɠɭɳɢ
ɛɟɪɟɝɚɸɳɢɦ
ɩɨɜɵɲɟɧɢɟ 
ɤɢ ɚɞɝɟɡɢɢ ɜ
ɨ ɦɟɬɨɞɭ, ɧɨ
ɫ ɩɨɜɵɲɟɧɢ
ɢɹ ɜɹɠɭɳɢɯ 

ɨɝɨ ɛɢɬɭɦɚ ɞ
awax (ɪɢɫ. 6
ɢ ɤ ɫɬɟɤɥɭ 

ɮɢɰɢɪɨɜɚɧɧɵ
ɟɡɢɹ ɜɨɡɪɨɫ
ɜɟɥɢɱɟɧɢɢ ɫ

ɜɹɠɭɳɢɯ ɤ ɩ
ɫɬɟɤɥɚ 

ɱɟɫɤɢɟ ɫɜɨɣ
ɨɜɚɧɧɵɯ ɜɹ
ɜɧɵɯ ɩɪɟɢɦ
ɨɜɚɧɧɵɯ ɷɧ
ɹɜɥɹɟɬɫɹ ɭ
ɥɭɚɬɚɰɢɨɧɧ

ɠɟɧɢɟ ɜɹɡɤɨɫ
ɸɳɢɯ ɬɟɦɩ
8]. Ȼɥɚɝɨɞɚ
ɫɧɢɠɟɧɢɟ ɬ
ɜɥɟɧɢɹ ɢ ɭ
ɦɟɫɟɣ. 

ɜɹɡɤɨɫɬɶ ɜ
ɢ ɩɨɦɨɳ
ɰɢɨɧɧɨɝɨ ɉ
ɦ ɢ ɫɤɨɪɨɫ
ɢɢ ɫ ɩɨɥɭɱɟ
ɨɬ ɫɤɨɪɨɫɬɢ
ɧɢɹɦɢ ɚɧɨɦ
ɟɥɚɬɶ ɜɵɜɨɞ
ɟɦɩɟɪɚɬɭɪɚɯ
ɦɢ ɞɨɛɚɜɤ
ɜɚɧɧɵɦɢ.  

ɟ 60 ºC ɧɚɢɛ
ɣɫɬɜɢɟ ɨɤɚɡ
ɢɫ. 7), ɱɬɨ 

ɬɟɥɹ ɚɧɨɦɚ

 

ɢɯ, ɦɨɞɢɮɢ
ɦɢ ɞɨɛɚɜɤɚ

ɚɞɝɟɡɢɨɧɧ
ɜɹɠɭɳɢɯ ɤ 

ɨɪɦɢɪɭɟɦɨɦ
ɢɟɦ ɤɨɧɰɟɧɬ
ɭɜɟɥɢɱɢɜɚɟ
ɞɨ 70,1 % ɭ 

6). ɇɚɢɦɟɧɶɲ
ɧɚɛɥɸɞɚɟɬɫ
ɵɯ ɞɨɛɚɜ
ɫɥɚ ɜɫɟɝɨ ɥɢ
ɫɨɞɟɪɠɚɧɢɹ 

ɩɨɜɟɪɯɧɨɫɬɢ

ɣɫɬɜɚ  

ɹɠɭɳɢɯ 

ɦɭɳɟɫɬɜ ɜɹ
ɧɟɪɝɨɫɛɟɪɟɝ
ɭɜɟɥɢɱɟɧɢɟ 
ɧɵɯ ɬɟɦɩɟɪɚ
ɫɬɢ ɩɪɢ ɬɟɦ
ɩɟɪɚɬɭɪɵ ɩɥ
ɚɪɹ ɬɚɤɨɦɭ 

ɬɟɦɩɟɪɚɬɭɪɧ
ɭɩɥɨɬɧɟɧɢɹ 

ɜɹɠɭɳɢɯ ɛɵ
ɳɢ ɩɥɚɫ
ɉȼɊ-2 ɜ ɲɢ
ɫɬɧɨɦ ɞɢɚɩɚ
ɧɧɵɦɢ ɡɚɜɢ
 ɫɞɜɢɝɚ ɢ ɭɫ
ɦɚɥɢɣ ɜɹɡɤɨ
ɞ, ɱɬɨ ɩɪɢ ɷ
ɯ ɜɹɠɭɳɢɟ
ɚɦɢ ɹɜɥɹɸ

ɛɨɥɶɲɟɟ ɫɬɪ
ɡɵɜɚɟɬ ɞɨɛɚ
ɩɪɨɹɜɥɹɟɬɫ

ɚɥɢɢ ɜɹɡɤɨɫ

ɢɰɢ-

ɚɦɢ, 

ɧɵɯ 

ɩɨ-

ɦɭ ɜ 

ɬɪɚ-
ɟɬɫɹ 

ɭ ɜɹ-

ɲɟɟ 
ɫɹ ɭ 

ɜɤɨɣ 

ɢɲɶ 

ɞɨ-

 
ɢ  

ɹɠɭ-

ɝɚɸ-

ɢɯ 

ɚɬɭ-

ɦɩɟ-
ɥɚɜ-

ɷɮ-

ɧɵɯ 

ɚɫ-

ɵɥɚ 
ɫɬɨ-

ɢɪɨ-

ɚɡɨ-

ɢɫɢ-

ɫɬɚ-
ɨɫɬɢ 

ɷɤɫ-
ɟ ɫ 
ɸɬɫɹ 

ɪɭɤ-

ɚɜɤɚ 
ɫɹ ɜ 

ɫɬɢ. 

ɋ ɩ
ɧɚɛ
ɪɚɫ
ɜ ɭ
ɧɢɟ
ɫɬɪ

Ɍɚ

Ɍ
ɬ

Ɋɢɫ

ɞɥɹ
ɧɚɛ
ɠɟ 
ɫ ɞ
ɪɭɠ
(ɫɨ
ɬɭɦ
ɫɬɜ
ɬɟɦ
ɪɨɜ
ɫɢɦ

ɡɚɜ
ɪɨɫ
ɧɨɥ
ɬɟɦ
ɧɚɝ
ɮɚɥ
ɜɟɬ

ɩɨɜɵɲɟɧɢɟɦ
ɛɥɸɞɚɟɬɫɹ ɫ
ɫɫɦɚɬɪɢɜɚɟɦ
ɭɦɟɧɶɲɟɧɢɢ
ɟɦ ɢɦɢ ɩ
ɪɭɤɬɭɪɧɨɝɨ ɬ
 
ɚɛɥɢɰɚ 3 – Ɂɧ

ɜɹɡɤɨɫɬɢ ɜɹ
ɷɧɟɪɝɨɫ

ɟɦɩɟɪɚ-
ɬɭɪɚ, ºɋ

Ⱥɧ
Ȼ

60 0,89

90 0,92

100 0,94

110 0,97

120 1,00

130 1,00

140 1,00

150 1,00

 

ɫ. 7. Ɂɚɜɢɫɢ
ɜɚɧɧɵɯ ɜɹɠ
ɬɟɦɩɟɪɚɬɭɪ

ȼ ɨɛɥɚɫɬɢ 

ɹ ɜɫɟɯ ɦ
ɛɥɸɞɚɟɬɫɹ ɩ
ɜɹɡɤɨɫɬɢ ɢɫ
ɨɛɚɜɤɨɣ Lic

ɠɢɜɚɟɬɫɹ ɩɪ
ɨɬɜɟɬɫɬɜɟɧɧ
ɦɨɜ ɫ 2 % ɢ
ɜɟɧɧɨ ɩɪɢ 1

ɦɩɟɪɚɬɭɪɚ ɩ
ɜɚɧɧɵɯ 2 % 

ɦɨ ɨɬ ɤɨɧɰɟɧ
ɇɚ ɨɫɧɨɜɚɧ
ɢɫɢɦɨɫɬɟɣ, 
ɫɬɢ ɫɞɜɢɝɚ (
ɥɨɝɢɱɟɫɤɢɟ 
ɦɩɟɪɚɬɭɪɵ, 
ɝɪɟɜɚɬɶ ɛɢɬ
ɥɶɬɨɛɟɬɨɧɧɵ
ɬɫɬɜɭɸɳɢɟ ɜ

ɦ ɬɟɦɩɟɪɚɬ
ɫɧɢɠɟɧɢɟ ɫɬ
ɦɵɯ ɜɹɠɭɳɢ
 ɚɧɨɦɚɥɢɢ ɜ
ɩɨɜɟɞɟɧɢɹ, 

ɬɢɩɚ «ɡɨɥɶ»

ɧɚɱɟɧɢɹ ɤɨɷɮɮ
ɹɠɭɳɢɯ, ɦɨɞ
ɫɛɟɪɟɝɚɸɳɢɦ

 

ɧɨɦɚɥɢɹ ɜɹɡɤ
ȻL2 ȻL3 Ȼ

9 0,76 0,57 0

2 0,92 0,82 0

4 0,95 0,88 0

7 0,97 0,91 1

0 0,98 0,96 1

0 1,00 1,00 1

0 1,00 1,00 1

0 1,00 1,00 1

ɢɦɨɫɬɶ ɜɹɡɤ
ɠɭɳɢɯ ɨɬ ɫɤ
ɟ 60 ºɋ 

 

ɬɟɯɧɨɥɨɝɢ
ɦɨɞɢɮɢɰɢɪɨ
ɩɚɞɟɧɢɟ ɡɧɚ
ɫɯɨɞɧɨɝɨ ɛɢ
comont BS ɬ
ɪɢ ɬɟɦɩɟɪɚɬɭ
ɧɨ 2 % ɢ 3 %

3 % ɞɨɛɚɜɤ
03 °ɋ ɢ 112

ɟɪɟɯɨɞɚ ɭ ɛ
ɢ 3 % Saso

ɧɬɪɚɰɢɢ ɞɨɛ
ɧɢɢ ɬɟɦɩɟɪ
ɩɨɫɬɪɨɟɧɧɵ

(40 ɫ-1), ɛɵɥ
ɬɟɦɩɟɪɚɬɭɪ
ɞɨ ɤɨɬɨɪ

ɬɭɦɵ ɩɪɢ 
ɵɯ ɫɦɟɫɟɣ (
ɜɹɡɤɨɫɬɢ ɜ 0

ɬɭɪ ɜɵɲɟ 
ɬɪɭɤɬɭɪɢɪɨɜ
ɢɯ, ɱɬɨ ɩɪɨ
ɜɹɡɤɨɫɬɢ ɢ 

ɯɚɪɚɤɬɟɪɧɨ
» (ɬɚɛɥ. 3).  

ɮɢɰɢɟɧɬɨɜ ɚɧ
ɞɢɮɢɰɢɪɨɜɚɧ
ɦɢ ɞɨɛɚɜɤɚɦɢ

ɤɨɫɬɢ ɞɥɹ ɜɹɠ
ȻS2 ȻS3 ȻS

0,60 0,50 0,5

0,88 0,86 0,8

0,97 0,94 0,9

1,00 0,95 0,9

1,00 0,98 1,0

1,00 1,00 1,0

1,00 1,00 1,0

1,00 1,00 1,0

ɤɨɫɬɢ ɦɨɞɢ
ɤɨɪɨɫɬɢ ɫɞɜ

ɢɱɟɫɤɢɯ ɬɟɦ
ɨɜɚɧɧɵɯ ɜ
ɚɱɟɧɢɣ ɜɹɡɤ
ɢɬɭɦɚ. Ⱦɥɹ 

ɬɚɤɨɣ ɩɟɪɟɯ
ɭɪɟ 110 °ɋ 

% ɞɨɛɚɜɤɢ)

ɤɢ Sarawax 

2 °ɋ ɢ ɫɚɦɚ
ɛɢɬɭɦɨɜ, ɦɨ
obit – 100 °ɋ
ɛɚɜɤɢ (ɪɢɫ. 8
ɪɚɬɭɪɧɨ-ɜɹɡ
ɵɯ ɩɪɢ ɪɚɜɧ
ɥɢ ɭɫɬɚɧɨɜɥ
ɪɵ ɜɹɠɭɳ
ɪɵɯ ɰɟɥɟɫɨ
ɩɪɢɝɨɬɨɜɥɟ

(ɬɟɦɩɟɪɚɬɭɪ
0,5 ɉɚ×ɫ) ɢ ɬ

119

100 ºC 

ɜɚɧɧɨɫɬɢ 

ɹɜɥɹɟɬɫɹ 

ɩɪɨɹɜɥɟ-
ɨɝɨ ɞɥɹ 

ɧɨɦɚɥɢɢ 

ɧɧɵɯ  

ɢ 

ɠɭɳɢɯ 

Sr2 ȻSr3

56 0,43

85 0,85

98 0,90

99 0,93

00 1,00

00 1,00

00 1,00

00 1,00

 
ɢɮɢɰɢɪɨ-

ɜɢɝɚ ɩɪɢ 

ɦɩɟɪɚɬɭɪ 

ɜɹɠɭɳɢɯ 

ɨɫɬɢ ɧɢ-

ɛɢɬɭɦɨɜ 

ɯɨɞ ɨɛɧɚ-
ɢ 116 °ɋ 

, ɞɥɹ ɛɢ-

ɫɨɨɬɜɟɬ-
ɹ ɧɢɡɤɚɹ 

ɨɞɢɮɢɰɢ-

ɋ ɧɟɡɚɜɢ-

8).  

ɡɤɨɫɬɧɵɯ 
ɧɨɣ ɫɤɨ-
ɟɧɵ ɬɟɯ-
ɢɯ, ɬ. ɟ. 
ɨɨɛɪɚɡɧɨ 
ɟɧɢɢ ɚɫ-
ɪɵ, ɫɨɨɬ-
ɬɟɦɩɟɪɚ-



 
120 

ɬɭɪɵ, ɫ
ɭɥɨɠɟɧɧ
ɫɦɟɫɟɣ 
1 ɉɚ×ɫ).
ɦɨɞɢɮɢɰ
ɪɵ ɥɢɲɶ
ɬɟɯɧɨɥɨ
ɬɭɦɚ (ɪɢ
ɷɧɟɪɝɨɫɛ
ɧɨ-ɜɹɡɤɨ
ɦɨɞɢɮɢɰ
ɷɧɟɪɝɨɫɛ
ɥɟɧɨ. ɗ
ɛɵɬɶ ɩɨ
ɬɭɦɧɵɯ 
ɝɨɫɛɟɪɟɝ
ɞɨɛɚɜɨɤ

Ȼɨɥɟɟ
ɥɟɧɢɹɯ 
ɧɢɹ ɛɢɬ
ɫɦɚɱɢɜɚ
ɩɚɟɬ ɤɪɚ
ɦɨɞɢɮɢɰ
ɥɟɧɵ ɤɪ
ɞɹɱɟɣ» ɤ
ɪɚɬɭɪɧɨ
(ɪɢɫ. 9). 
ɸɬ ɨ ɪɟɡ
ɜɚɧɢɹ ɦ
ɩɟɪɚɬɭɪɚ
ɍ ɛɢɬɭɦ
Sasobit 
ɫɨɨɬɜɟɬɫ
ɤɪɚɟɜɵɯ
 

Ɋɢɫ. 8. 

Licom

Ɋɢɫ. 9. Ɍ
ɞɨɛɚɜ

ɨɨɬɜɟɬɫɬɜɭɸ
ɧɵɯ ɜ ɩɨɤ

(ɬɟɦɩɟɪɚɬ
. Ⱦɥɹ ɜɫɟɯ 
ɰɢɪɨɜɚɧɧɵɯ
ɶ ɧɚ 2 … 4 º
ɝɢɱɟɫɤɢɯ ɬ
ɢɫ. 8). Ɍɚɤɢ
ɛɟɪɟɝɚɸɳɟɝ
ɨɫɬɧɵɦ ɡɚɜ
ɰɢɪɨɜɚɧɧɵɯ
ɛɟɪɟɝɚɸɳɢɦ
ɗɧɟɪɝɨɫɛɟɪɟ
ɨɥɭɱɟɧ ɥɢɲ
ɜɹɠɭɳɢɯ, 
ɝɚɸɳɢɦɢ ɞ
ɤ ɪɚɜɧɨɣ ɩɟɧ
ɟ ɜɚɠɧɵɦ, ɱ
ɬɟɯɧɨɥɨɝɢɱ
ɬɭɦɨɜ ɹɜɥɹɟ
ɚɟɦɨɫɬɶ, ɤɪɢ
ɚɟɜɨɣ ɭɝɨɥ ɫ
ɰɢɪɨɜɚɧɧɵɯ
ɚɟɜɵɟ ɭɝɥɵ
ɤɚɩɥɢ ɧɚ ɩɨ
ɦ ɞɢɚɩɚɡɨɧ
 ɉɨɥɭɱɟɧɧɵ
ɡɤɨɦ ɫɧɢɠɟ
ɨɞɢɮɢɰɢɪɨɜ
ɚɯ, ɩɪɟɜɵɲ
ɦɨɜ, ɦɨɞɢɮ

ɢ Saraw
ɫɬɜɟɧɧɨ 10
ɯ ɭɝɥɨɜ 

 Ɍɟɦɩɟɪɚɬɭ
mont (ɚ), Sas

Ɍɟɦɩɟɪɚɬɭɪ
ɜɤɚɦɢ Licom

ɸɳɢɟ ɧɚɱɚɥ
ɤɪɵɬɢɟ ɚɫɮ
ɬɭɪɵ, ɫɨɨ
ɩɪɢɧɹɬɵɯ ɜ
ɯ ɜɹɠɭɳɢɯ 
ºɋ ɧɢɠɟ ɫɨɨ
ɟɦɩɟɪɚɬɭɪ 
ɦ ɨɛɪɚɡɨɦ, 
ɝɨ ɷɮɮɟɤɬɚ ɩ
ɜɢɫɢɦɨɫɬɹɦ 
ɯ ɩɪɢɧɹɬɵ
ɦɢ ɞɨɛɚɜɤɚɦ
ɟɝɚɸɳɢɣ ɷ
ɶ ɜ ɫɥɭɱɚɟ 
ɦɨɞɢɮɢɰɢɪ
ɞɨɛɚɜɤɚɦɢ ɫ
ɧɟɬɪɚɰɢɢ [25
ɱɟɦ ɜɹɡɤɨɫɬɶ
ɱɟɫɤɢɯ ɪɟɠɢ
ɬɫɹ ɬɚɤɨɣ ɩ
ɢɬɟɪɢɟɦ ɤɨ
ɫɦɚɱɢɜɚɧɢɹ.
ɯ ɜɹɠɭɳɢɯ 
 ɫɦɚɱɢɜɚɧɢɹ
ɨɜɟɪɯɧɨɫɬɢ ɫ
ɧɟ ɨɬ 90 º
ɵɟ ɞɚɧɧɵɟ 
ɧɢɢ ɤɪɚɟɜɵ
ɜɚɧɧɵɯ ɜɹɠ
ɲɚɸɳɢɯ 100
ɮɢɰɢɪɨɜɚɧɧɵ
wax, ɩɪɢ 
5 ºɋ ɢ 12
ɫɦɚɱɢɜɚɧɢ

ɭɪɧɵɟ ɡɚɜɢ
sobit (ɛ), Sar

ɪɧɵɟ ɡɚɜɢɫɢ
mont (ɚ), Sas

ɥɭ ɭɩɥɨɬɧɟ
ɚɥɶɬɨɛɟɬɨɧɧ
ɨɬɜɟɬɫɬɜɭɸɳ
ɜ ɢɫɫɥɟɞɨɜɚɧ
ɷɬɢ ɬɟɦɩɟɪɚ
ɨɬɜɟɬɫɬɜɭɸɳ
ɢɫɯɨɞɧɨɝɨ 
ɡɧɚɱɢɬɟɥɶɧ
ɩɨ ɬɟɦɩɟɪɚɬ
ɞɥɹ ɛɢɬɭɦ

ɵɦɢ ɜ ɪɚɛ
ɦɢ, ɧɟ ɭɫɬɚɧ
ɷɮɮɟɤɬ ɦɨ
ɫɪɚɜɧɟɧɢɹ 

ɪɨɜɚɧɧɵɯ ɷɧ
ɫ ɛɢɬɭɦɨɦ 
5]. 
ɶ, ɩɪɢ ɭɫɬɚɧ
ɢɦɨɜ ɩɪɢɦɟ
ɩɨɤɚɡɚɬɟɥɶ, 
ɨɬɨɪɨɝɨ ɜɵɫ
 Ⱦɥɹ ɩɪɢɧɹɬ
ɛɵɥɢ ɭɫɬɚɧ
ɹ ɦɟɬɨɞɨɦ «
ɫɬɟɤɥɚ ɜ ɬɟɦ
ºɋ ɞɨ 140 
ɫɜɢɞɟɬɟɥɶɫɬ

ɵɯ ɭɝɥɨɜ ɫɦɚ
ɠɭɳɢɯ ɩɪɢ ɬ
0 ºɋ – 110 
ɵɯ ɞɨɛɚɜɤɚ
ɬɟɦɩɟɪɚɬɭ

25 ºɋ ɡɧɚɱɟ
ɹ ɫɬɚɧɨɜɹ

ɢɫɢɦɨɫɬɢ ɜ
rawax (ɜ) 

ɢɦɨɫɬɢ ɤɪɚɟɜ
sobit (ɛ), Sar

ɟɧɢɹ 
ɧɵɯ 
ɳɢɟ 
ɚɧɢɢ 
ɚɬɭ-
ɳɢɯ 
ɛɢ-

ɧɨɝɨ 
ɬɭɪ-
ɦɨɜ, 
ɛɨɬɟ 
ɧɨɜ-
ɨɠɟɬ 
ɛɢ-
ɧɟɪ-
ɛɟɡ 

ɧɨɜ-
ɟɧɟ-
ɤɚɤ 
ɫɬɭ-
ɬɵɯ 
ɧɨɜ-
«ɫɢ-
ɦɩɟ-

ºɋ 
ɬɜɭ-
ɚɱɢ-
ɬɟɦ-

ºɋ. 
ɚɦɢ 
ɭɪɚɯ 
ɟɧɢɹ 
ɹɬɫɹ  

ɪɚɜ
ɭɝɥ
ɦɨɠ
ɬɟɦ
ɛɭɞ
ɤɚɦ
ɬɨ 
ɫɦɚ
ɜɨ 
ɬɭɪ
ɭɝɥ

ɷɧɟ
ɪɚɫ
ɜɚɟ
ɫɦɨ
ɬɟɥ
ɝɭɬ
ɧɵ
ɪɚɫ
ɥɢɱ
ȿɜɪ
ɫɹ 
ɦɭ 
ɟɦ 
ɫɟɬ
ȼ ɷ
ɩɪɢ
ɛɵɬ
ɢɫɩ
ɫɬɪ
ɨɩɪ
ɫɬɪ

ɜɹɡɤɨɫɬɢ ɜɹ

 

ɜɵɯ ɭɝɥɨɜ ɫ
rawax (ɜ) 

В

ɜɧɵɦɢ ɢ ɞɚɠ
ɥɵ ɫɦɚɱɢɜɚ
ɠɟɬ ɫɜɢɞɟɬɟ
ɦɩɟɪɚɬɭɪɚɯ 
ɞɭɬ ɧɟɫɤɨ
ɦɟɧɧɵɟ ɦɚɬ
ɠɟ ɜɪɟɦɹ

ɚɱɢɜɚɧɢɹ ɛɢ
ɜɫɟɦ ɪɚɫɫɦ
ɪ ɩɪɟɜɵɲɚɸ
ɥɨɜ ɫɦɚɱɢɜɚɧ
ɂɫɯɨɞɹ ɢɡ ɞ
ɟɪɝɨɫɛɟɪɟɝɚɸ
ɫɫɦɨɬɪɟɧɧɵɯ
ɟɬɫɹ. ȼɨɡɦɨɠ
ɨɬɪɟɧɧɵɟ ɞ
ɥɶɧɨɝɨ ɷɧɟɪ
ɬ ɛɵɬɶ ɫɬɪɭɤ
ɯ ɛɢɬɭɦɨɜ, 
ɫɥɢ ɍɤɪɚɢɧ
ɱɢɟ ɨɬ ɩɪɢ
ɪɨɩɵ ɞɢɫɬɢ
ɤ ɫɬɪɭɤɬɭɪɧ
 ɬɢɩɭ «ɝɟɥɶ
ɜɧɭɬɪɟɧɧɟɣ

ɬɤɢ ɚɫɮɚɥɶɬ
ɷɬɨɦ ɫɥɭɱɚɟ 
ɢɦɟɧɟɧɢɹ 
ɬɶ ɡɧɚɱɢɬɟɥ
ɩɨɥɶɡɨɜɚɧɢɹ
ɪɭɤɬɭɪɧɨɝɨ 
ɪɟɞɟɥɹɟɬ ɧ
ɪɭɤɬɭɪɚ ɫɦɨɥ

ɹɠɭɳɢɯ, ɦ

ɫɦɚɱɢɜɚɧɢɹ 
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ɠɟ ɧɟɫɤɨɥɶɤ
ɚɧɢɹ ɢɫɯɨɞ
ɟɥɶɫɬɜɨɜɚɬɶ 
ɦɨɞɢɮɢɰɢɪ

ɨɥɶɤɨ ɥɭɱ
ɟɪɢɚɥɵ, ɱɟɦ
ɹ, ɡɧɚɱɟɧɢ
ɢɬɭɦɨɜ ɫ ɞɨɛ
ɦɨɬɪɟɧɧɨɦ ɞ
ɸɬ ɫɨɨɬɜɟɬɫ
ɧɢɹ ɢɫɯɨɞɧɨ
ɞɚɧɧɵɯ, ɩɪɢ
ɸɳɢɣ ɷɮɮɟ
ɯ ɞɨɛɚɜɨɤ ɬ
ɠɧɨɣ ɩɪɢɱɢ
ɞɨɛɚɜɤɢ ɧɟ 
ɪɝɨɫɛɟɪɟɝɚɸ
ɤɬɭɪɧɵɟ ɨɫɨ
ɩɪɢɦɟɧɹɟɦ
ɵ. Ɉɤɢɫɥɟɧ
ɢɦɟɧɹɟɦɵɯ 
ɥɥɹɰɢɨɧɧɵɯ
ɧɨɦɭ ɬɢɩɭ «
ɶ», ɢ ɯɚɪɚɤɬ
ɣ ɤɨɚɝɭɥɹɰɢ
ɬɟɧɨɜ ɜ ɪɚ
ɩɥɚɫɬɢɮɢɰɢ
ɩɚɪɚɮɢɧɨɜɵ
ɥɶɧɨ ɦɟɧɶɲ
ɹ ɞɚɧɧɵɯ ɞ
ɬɢɩɚ «ɡɨɥɶ»
ɧɚɞɦɨɥɟɤɭɥɹ
ɥ. 

ɦɨɞɢɮɢɰɢɪɨ

ɜɹɠɭɳɢɯ, ɦ

АДУ, вип. 90

ɤɨ  ɦɟɧɶɲɢ
ɞɧɨɝɨ ɛɢɬɭ
ɨ ɬɨɦ, ɱɬɨ ɩ
ɪɨɜɚɧɧɵɟ ɜ
ɱɲɟ ɨɛɜɨɥ
ɦ ɱɢɫɬɵɣ ɛ
ɢɹ ɤɪɚɟɜɵɯ
ɛɚɜɤɨɣ Lico
ɞɢɚɩɚɡɨɧɟ ɬ
ɫɬɜɭɸɳɢɟ ɡ
ɨɝɨ ɛɢɬɭɦɚ. 
ɢɜɟɞɟɧɧɵɯ ɧ
ɟɤɬ ɨɬ ɩɪɢ
ɬɚɤ ɠɟ ɧɟ ɩɪ
ɢɧɨɣ ɬɨɝɨ, 
ɨɤɚɡɵɜɚɸɬ

ɸɳɟɝɨ ɷɮɮɟ
ɨɛɟɧɧɨɫɬɢ ɨ
ɦɵɯ ɜ ɞɨɪɨɠ
ɧɧɵɟ ɛɢɬɭɦ
ɜ ɋɒȺ ɢ 
ɯ ɛɢɬɭɦɨɜ, 
«ɡɨɥɶ-ɝɟɥɶ»,
ɬɟɪɢɡɭɸɬɫɹ 
ɢɨɧɧɨɣ ɫɬɪɭ
ɚɫɬɜɨɪɟ ɦɚ
ɢɪɭɸɳɢɣ ɷɮ
ɵɯ ɜɨɫɤɨɜ 
ɲɢɦ, ɱɟɦ ɜ
ɞɨɛɚɜɨɤ ɜ 
», ɫɜɨɣɫɬɜɚ 
ɹɪɧɚɹ ɧɟɩɪ

ɨɜɚɧɧɵɯ ɞɨ

ɦɨɞɢɮɢɰɢɪ

0, 2020 

ɢɦɢ, ɱɟɦ  
ɭɦɚ, ɱɬɨ 
ɩɪɢ ɷɬɢɯ 
ɜɹɠɭɳɢɟ 
ɥɚɤɢɜɚɬɶ 
ɛɢɬɭɦ. ȼ 
ɯ ɭɝɥɨɜ 
omont BS 
ɬɟɦɩɟɪɚ-
ɡɧɚɱɟɧɢɹ 

ɧɚ ɪɢɫ. 9, 
ɢɦɟɧɟɧɢɹ 
ɪɨɫɥɟɠɢ-
ɱɬɨ ɪɚɫ-
ɬ ɡɧɚɱɢ-
ɟɤɬɚ, ɦɨ-
ɨɤɢɫɥɟɧ-
ɠɧɨɣ ɨɬ-
ɦɵ, ɜ ɨɬ-
ɫɬɪɚɧɚɯ 
ɨɬɧɨɫɹɬ-
, ɛɥɢɡɤɨ-
ɧɚɥɢɱɢ-

ɭɤɬɭɪɧɨɣ 
ɚɥɶɬɟɧɨɜ. 
ɮɮɟɤɬ ɨɬ 

ɦɨɠɟɬ 
ɜ ɫɥɭɱɚɟ 
ɛɢɬɭɦɚɯ 
ɤɨɬɨɪɵɯ 
ɪɟɪɵɜɧɚɹ 

 
ɨɛɚɜɤɚɦɢ 

ɪɨɜɚɧɧɵɯ 
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ȼɵɜɨɞɵ 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧ-

ɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɜɵɜɨɞɵ: 

1. ȼɫɟ ɩɪɢɧɹɬɵɟ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɞɨɛɚɜɤɢ 

ɨɤɚɡɵɜɚɸɬ ɧɚ ɛɢɬɭɦ ɜ ɨɫɧɨɜɧɨɦ ɫɬɪɭɤɬɭɪɢ-

ɪɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɜɵɪɚɠɚɟɦɨɟ ɜ ɫɧɢɠɟ-
ɧɢɢ ɩɟɧɟɬɪɚɰɢɢ ɩɪɢ 25 ºɋ, ɭɜɟɥɢɱɟɧɢɢ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɪɚɡɦɹɝɱɟɧɢɹ, ɫɧɢɠɟɧɢɢ ɞɭɤɬɢɥɶɧɨ-

ɫɬɢ ɩɪɢ 25 ºɋ, ɡɧɚɱɢɬɟɥɶɧɨɦ ɪɚɫɲɢɪɟɧɢɢ 

ɢɧɬɟɪɜɚɥɚ ɩɥɚɫɬɢɱɧɨɫɬɢ. 

2. ɇɚɢɛɨɥɶɲɢɣ ɫɬɪɭɤɬɭɪɢɪɭɸɳɢɣ ɷɮɮɟɤɬ 
ɨɤɚɡɵɜɚɟɬ ɞɨɛɚɜɤɚ Sarawax. ȼɹɠɭɳɢɟ, ɦɨɞɢ-

ɮɢɰɢɪɨɜɚɧɧɵɟ ɞɨɛɚɜɤɨɣ Sarawax, ɯɚɪɚɤɬɟɪɢ-

ɡɭɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɟɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɪɚɡɦɹɝɱɟɧɢɹ ɢ ɫɭɳɟɫɬɜɟɧɧɵɦ 

ɫɧɢɠɟɧɢɟɦ ɩɟɧɟɬɪɚɰɢɢ, ɧɨ ɢ ɭɜɟɥɢɱɟɧɢɟɦ 

ɚɞɝɟɡɢɢ ɢ ɨɫɬɚɬɨɱɧɨɣ ɩɟɧɟɬɪɚɰɢɢ, ɫɧɢɠɟɧɢɟɦ 

ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. ɗɬɨ, ɜ 

ɫɜɨɸ ɨɱɟɪɟɞɶ, ɞɨɥɠɧɨ ɭɜɟɥɢɱɢɜɚɬɶ ɩɪɨɱ-

ɧɨɫɬɶ ɢ ɜɨɞɨɭɫɬɨɣɱɢɜɨɫɬɶ ɚɫɮɚɥɶɬɨɛɟɬɨɧɨɜ, 

ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ ɧɚ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɜɹ-

ɠɭɳɢɯ. 

3. Ⱦɥɹ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɞɨɛɚɜɨɤ ɧɟ 
ɭɫɬɚɧɨɜɥɟɧɨ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸ-

ɳɟɝɨ ɷɮɮɟɤɬɚ, ɡɚɤɥɸɱɚɸɳɟɝɨɫɹ ɜ ɫɧɢɠɟɧɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚɝɪɟɜɚ ɜɹɠɭ-

ɳɟɝɨ ɩɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 

ɫɦɟɫɟɣ ɢ ɢɯ ɭɩɥɨɬɧɟɧɢɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨ 

ɬɟɦɩɟɪɚɬɭɪɧɨ-ɜɹɡɤɨɫɬɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ ɢ 

ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ ɤɪɚɟɜɵɯ ɭɝɥɨɜ 

ɫɦɚɱɢɜɚɧɢɹ. 
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Comparison evaluation of the effect of energy-

saving additives on bitumen properties 

Abstract. Problem. Last 20 years the energy-saving 

additives have got widespread in Ukraine road con-

struction industry. The aim of the energy-saving 

additives use is to decrease the temperatures of mix-

ing and compaction of the asphalt mixtures. Accord-

ing to the suppliers’ data, this decrease can be in a 

range of 20 – 30 °C, which saves the energy and 

results in reduced pollution during the construction 

process. Goal. The aim of this research is to evaluate 

the changes in bitumen properties, caused by the 

energy-saving additives, such as Sasobit, Licomont 

BS 100, and a new one Sarawax SX105. Methodolo-

gy. The standard performance indicators are obtained 

for the bitumen, modified by these additives, accord-

ing to the government actual standards. Besides, the 

indicators that can give more comprehension about 

the binder properties are found. It refers to the adhe-

sion, temperature susceptibility (temperature of equal 

penetration and a penetration index calculated by a 

temperature of equal penetration), viscosity in a wide 

range of temperature and a shear rate, the mixing and 

compaction temperatures for the mixtures with the 

modified binders, wetting angle in a wide tempera-

ture range. Originality. According to the obtained 

data, bitumen is getting structured by all energy-

saving additives that are chosen as a research objects. 

It results in penetration decrease at 25 °C, increase in 

a softening point temperature, reduction in ductility 

at 25 °C, significantly extending the plasticity inter-

val. The Sarawax additive provides the most structur-

ing influence. Binders with this additive are charac-

terized not only by a significant increase in softening 

point temperature and a penetration decrease, but by 

an adhesion and a residual penetration increase, and 

decrease in temperature susceptibility. As a conse-

quence, it can improve strength and waterproof re-

sistance of the asphalt concrete with binders modified 

by energy-saving additives. Practical value.  For all 

the additives no energy-saving effect was proved, 

which lies in decreasing technological temperatures 

of heating binders when making asphalt-concrete 

mixes and their hardening established both by their 

temperature-viscous dependences and by temperature 

dependences of the outer angles of wetting.  

Keywords: bitumen, warm mix additive, penetration, 

viscosity, adhesion, wetting angle. 
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ɉɨɪɿɜɧɹɥɶɧɚ ɨɰɿɧɤɚ ɜɩɥɢɜɭ ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɢɯ 

ɞɨɛɚɜɨɤ ɧɚ ɜɥɚɫɬɢɜɨɫɬɿ ɛɿɬɭɦɭ  

Аɧɨɬаɰіɹ. Ɂɚ ɨɫɬɚɧɧɿ 20 ɪɨɤɿɜ ɭ ɞɨɪɨɠɧɿɣ ɩɪɚɤ-

ɬɢɰɿ ɍɤɪɚʀɧɢ ɡɧɚɱɧɨɝɨ ɩɨɲɢɪɟɧɧɹ ɧɚɛɭɥɢ ɟɧɟɪɝɨ-

ɡɛɟɪɿɝɚɸɱɿ ɞɨɦɿɲɤɢ, ɳɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɡ ɦɟɬɨɸ 

ɡɧɢɠɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɪɢɝɨɬɭɜɚɧ-

ɧɹ ɣ ɭɤɥɚɞɚɧɧɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ. Ɂɝɿɞ-

ɧɨ ɡ ɞɚɧɢɦɢ, ɧɚɞɚɧɢɦɢ ɜɢɪɨɛɧɢɤɚɦɢ ɰɢɯ ɞɨɦɿ-
ɲɨɤ, ɡɚɫɬɨɫɭɜɚɧɧɹ ɜ’ɹɠɭɱɢɯ, ɦɨɞɢɮɿɤɨɜɚɧɢɯ 

ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɢɦɢ ɞɨɦɿɲɤɚɦɢ, ɞɨɡɜɨɥɹє ɡɧɢɡɢ-

ɬɢ ɬɟɦɩɟɪɚɬɭɪɢ ɩɪɢɝɨɬɭɜɚɧɧɹ ɬɚ ɭɤɥɚɞɚɧɧɹ ɚɫɮɚ-
ɥɶɬɨɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ ɧɚ 20 ... 30 ºɋ ɬɚ ɿɫɬɨɬɧɨ 

ɡɧɢɡɢɬɢ ɜɢɤɢɞɢ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ ɭ ɜɢɪɨɛɧɢɰɬ-
ɜɿ. Ɇɟɬɨɸ ɜɢɤɨɧɚɧɨʀ ɪɨɛɨɬɢ є ɩɨɪɿɜɧɹɥɶɧɚ ɨɰɿɧɤɚ 
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ɜɩɥɢɜɭ ɧɚ ɜɥɚɫɬɢɜɨɫɬɿ ɧɚɮɬɨɜɢɯ ɞɨɪɨɠɧɿɯ ɛɿɬɭɦɿɜ 

ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɢɯ ɞɨɦɿɲɨɤ, ɳɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɜ 

ɞɨɪɨɠɧɿɣ ɝɚɥɭɡɿ ɍɤɪɚʀɧɢ – Sasobit ɿ Licomont 

BS 100, ɚ ɬɚɤɨɠ ɧɨɜɨʀ ɞɨɦɿɲɤɢ Sarawax SX105. 

Ⱦɥɹ ɛɿɬɭɦɿɜ, ɦɨɞɢɮɿɤɨɜɚɧɢɯ ɩɪɢɣɧɹɬɢɦɢ ɜ ɪɨɛɨɬɿ 
ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɢɦɢ ɞɨɦɿɲɤɚɦɢ, ɛɭɥɢ ɜɢɡɧɚɱɟɧɿ 
ɫɬɚɧɞɚɪɬɧɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɱɢɧ-

ɧɢɯ ɧɚɰɿɨɧɚɥɶɧɢɯ ɫɬɚɧɞɚɪɬɿɜ. Ʉɪɿɦ ɰɶɨɝɨ ɞɨɞɚɬ-
ɤɨɜɨ ɜɢɡɧɚɱɟɧɿ ɩɨɤɚɡɧɢɤɢ, ɳɨ ɛɿɥɶɲ ɩɨɜɧɨ ɯɚɪɚɤ-

ɬɟɪɢɡɭɸɬɶ ɜɥɚɫɬɢɜɨɫɬɿ ɜ’ɹɠɭɱɢɯ: ɚɞɝɟɡɿɣɧɿ ɩɨɤɚɡ-
ɧɢɤɢ; ɩɨɤɚɡɧɢɤɢ ɬɟɦɩɟɪɚɬɭɪɧɨʀ ɱɭɬɥɢɜɨɫɬɿ 
ɜ’ɹɠɭɱɢɯ (ɟɤɜɿɩɟɧɟɬɪɚɰɿɣɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɬɚ ɿɧ-

ɞɟɤɫ ɩɟɧɟɬɪɚɰɿʀ, ɪɨɡɪɚɯɨɜɚɧɢɣ ɡɚ ɟɤɜɿɩɟɧɟɬɪɚɰɿɣ-

ɧɨɸ ɬɟɦɩɟɪɚɬɭɪɨɸ); ɜ’ɹɡɤɿɫɬɶ ɭ ɲɢɪɨɤɨɦɭ ɬɟɦɩɟ-
ɪɚɬɭɪɧɨɦɭ ɬɚ ɲɜɢɞɤɿɫɧɨɦɭ ɞɿɚɩɚɡɨɧɿ; ɬɟɯɧɨɥɨɝɿɱ-

ɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɩɪɢɝɨɬɭɜɚɧɧɹ ɬɚ ɭɳɿɥɶɧɟɧɧɹ ɫɭ-

ɦɿɲɟɣ, ɜɢɝɨɬɨɜɥɟɧɢɯ ɧɚ ɦɨɞɢɮɿɤɨɜɚɧɢɯ 

ɜ’ɹɠɭɱɢɯ; ɤɪɚɣɨɜɿ ɤɭɬɢ ɡɦɨɱɭɜɚɧɧɹ ɜ ɲɢɪɨɤɨɦɭ 

ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɿɧɬɟɪɜɚɥɿ. ɇɚ ɩɿɞɫɬɚɜɿ ɨɬɪɢɦɚɧɢɯ 

ɪɟɡɭɥɶɬɚɬɿɜ ɭɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜɫɿ ɩɪɢɣɧɹɬɿ ɜ ɞɨɫɥɿ-
ɞɠɟɧɧɿ ɞɨɦɿɲɤɢ ɦɚɸɬɶ ɧɚ ɛɿɬɭɦ ɫɬɪɭɤɬɭɪɭɸɱɢɣ 

ɜɩɥɢɜ, ɳɨ ɜɢɪɚɠɚєɬɶɫɹ ɜ ɡɧɢɠɟɧɧɿ ɩɟɧɟɬɪɚɰɿʀ ɡɚ 
25 ºɋ, ɡɛɿɥɶɲɟɧɧɿ ɬɟɦɩɟɪɚɬɭɪɢ ɪɨɡɦ’ɹɤɲɟɧɨɫɬɿ, 
ɡɧɢɠɟɧɧɿ ɞɭɤɬɢɥɶɧɨɫɬɿ ɡɚ 25 ºɋ, ɡɧɚɱɧɨɦɭ ɪɨɡɲɢ-

ɪɟɧɧɿ ɿɧɬɟɪɜɚɥɭ ɩɥɚɫɬɢɱɧɨɫɬɿ. ɇɚɣɛɿɥɶɲɢɣ ɫɬɪɭɤ-

ɬɭɪɭɸɱɢɣ ɟɮɟɤɬ ɧɚɞɚє ɞɨɦɿɲɤɚ Sarawax. ȼ’ɹɠɭɱɿ, 
ɦɨɞɢɮɿɤɨɜɚɧɿ ɞɨɦɿɲɤɨɸ Sarawax, ɯɚɪɚɤɬɟɪɢɡɭ-

ɸɬɶɫɹ ɧɟ ɬɿɥɶɤɢ ɡɧɚɱɧɨ ɡɛɿɥɶɲɟɧɨɸ ɬɟɦɩɟɪɚɬɭ-

ɪɨɸ ɪɨɡɦ’ɹɤɲɟɧɨɫɬɿ ɬɚ ɿɫɬɨɬɧɢɦ ɡɧɢɠɟɧɧɹɦ ɩɟ-
ɧɟɬɪɚɰɿʀ, ɚɥɟ ɣ ɡɛɿɥɶɲɟɧɧɹɦ ɚɞɝɟɡɿʀ ɬɚ ɡɚɥɢɲɤɨɜɨʀ 

ɩɟɧɟɬɪɚɰɿʀ, ɡɧɢɠɟɧɧɹɦ ɬɟɦɩɟɪɚɬɭɪɧɨʀ ɱɭɬɥɢɜɨɫɬɿ. 
ɐɟ ɭ ɫɜɨɸ ɱɟɪɝɭ ɩɨɜɢɧɧɨ ɡɛɿɥɶɲɭɜɚɬɢ ɦɿɰɧɿɫɬɶ ɿ 
ɜɨɞɨɫɬɿɣɤɿɫɬɶ ɚɫɮɚɥɶɬɨɛɟɬɨɧɿɜ, ɜɢɝɨɬɨɜɥɟɧɢɯ ɧɚ 
ɦɨɞɢɮɿɤɨɜɚɧɢɯ ɜ’ɹɠɭɱɢɯ. Ⱦɥɹ ɜɫɿɯ ɪɨɡɝɥɹɧɭɬɢɯ 

ɞɨɦɿɲɨɤ ɧɟ ɜɫɬɚɧɨɜɥɟɧɨ ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɨɝɨ ɟɮɟ-
ɤɬɭ, ɳɨ ɩɨɥɹɝɚє ɜ ɡɧɢɠɟɧɧɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɬɟɦɩɟ-
ɪɚɬɭɪ ɧɚɝɪɿɜɚɧɧɹ ɜ’ɹɠɭɱɨɝɨ ɜ ɩɪɨɰɟɫɿ ɩɪɢɝɨɬɭ-

ɜɚɧɧɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɢɯ ɫɭɦɿɲɟɣ ɬɚ ʀɯɧɶɨɝɨ ɭɳɿ-
ɥɶɧɟɧɧɹ, ɭɫɬɚɧɨɜɥɟɧɢɯ ɹɤ ɡɚ ɬɟɦɩɟɪɚɬɭɪɧɨ-

ɜ’ɹɡɤɿɫɬɧɢɦɢ ɡɚɥɟɠɧɨɫɬɹɦ, ɬɚɤ ɿ ɡɚ ɬɟɦɩɟɪɚɬɭɪ-

ɧɢɦɢ ɡɚɥɟɠɧɨɫɬɹɦɢ ɤɪɚɣɨɜɢɯ ɤɭɬɿɜ ɡɦɨɱɭɜɚɧɧɹ. 

Клɸɱɨві ɫлɨва: ɛɿɬɭɦ, ɟɧɟɪɝɨɡɛɟɪɿɝɚɸɱɚ ɞɨɦɿɲ-

ɤɚ, ɩɟɧɟɬɪɚɰɿɹ, ɜ’ɹɡɤɿɫɬɶ, ɚɞɝɟɡɿɹ, ɤɪɚɣɨɜɢɣ ɤɭɬ 

ɡɦɨɱɭɜɚɧɧɹ. 
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